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BZLIZWDEL, FIKFBEBEET -,

~Now oy 7R OHERR SRS ARIR, HEEE 1 5008 (MR LT 5mm BT OHMEHER), BIRMOR
mEle  ROmREEL BERAATION EREL.5%, K7 :#60%, MHHEEE :60°C (50 HET),
45°C (100 2 T), 30°C (150 HET), TOHBIIFEE B0°CLIT) TH 200 AMNKE L, ¥MEE%E
BEBENCEZ 1T Lid, ROXDBERIKL S, 3 FICERRELAERIOERRSIDSEICONTO
ARBER T3, PR @5°CHIR) LR GUCHIR) s, HiR (60°CLILE) REXDLRIFTH
slce LU 50kg PLEDHEREB THEE L72RBR™P, chE TO% OHANMRROKEED T3, Hig
FIHBeRER 60°C 2L LD iR SskE &, RBIhE» SHBRICETT 2RER#ER LI, 2L TLO
KRTH, ERMRILS, BENKEES(IESL 2, HEREZIFSNICEDLDIZI0 BT &icy
DU, EIKTREET- 7

V-2 KEHHEO LR

(1) A/ FEE

L E )=V EVRETHE B EET I & 5 o BK, #BHokE XU 1 % NaOH fliHi 4l J1Sikes -5
TR, Freno—2 O ERIT Wise OFEY TRE L, BETERRS MY U LALEBIKLS
BOBLIMEIZ3~4HTH I, ZORGETIRY) /= YBFR+HTHEALTN A D, SEMEEL
7o @~ —ADERBHEOFE Tiiot, V7=Vl JISHES itk y Kuason J 7'= & LT
EELK,

(2) HRBIUER

77 VvENLT OFBRRSMEE Table 1 itRLic, AXKEXEEARMIC LT Bukiii®ags £
¢, 1% NaOH iR #H& B RN®®, fowin—2, Y7 =ra4Eid A AESENEREMoh

Tablel. 5 7 v &5 0 T OFBERS MK
Composition of organic component in Lauan sawdust.
(Ash free and dry)

Extractive in
Holocellulose | a—Cellulose Lignin
Et. OH Cold Hot E
Benzen water water 1% NaOH
(%) (%) €)) (%) (%) (%) (%)
1.6 2.4 4.6 6.8 70,1 42,5 26,6

Table 2. ~aw v 7 @K OFHYHEK

Composition of organic component in Hemlock bark.
(Ash free and dry)

Extractive in
Lignin
n-Hexan Benzen Ether Et. OH Hot water | 1% NaOH
(%) (%) (%) (%) (%) (%) (%)
5.9 1.6 3.7 12,4 7.9 31,5 55,7

& RRI I EETIT - 720

Remark : Determination was made by sequential extraction method.
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Hot water
3 0+ 285 3.0
0 s Ethanol - g’ Hot water
e an =
7 pes 1y Ethanol
2.54 | % NaOH 2.54 '
2.0- l’;Tm 2.0
1.5 : 1.51
1.0 1.0
C.54 0.5+
700 600 500 400 300 200 700 600 500 400 300 200
Wave length (nm) Wave length(nm)
Fig. 1. 797 VB FOEHMBEDORI Fig. 2. ~asmy 7 BEOZHBIKDO BRI
ART b AT b
Absorption spectra of each extractive Absorption spectra of each extractive
solution of Lauan saudust. solution of Hemlock bark.
MW ELZRLTO S,

~La oy 7 BEOIHRIM I X 2 EBE SR Table 2 IKRLz, SHLHEBEL S 7 VBN
CTRANRTEOS, #iC1 % NaOH il 0L HHnd 5, i) 7=V EBREVHERSEBLH
7o, Kiason ETRE V=V, fET7 =/ —VEBEDMORY 7 ./ —VESES, FRELL, ) 5=
YELTEEINIIDHTHD, HOY J=vBE0NLRELNEN,

JEHHP b BIREE T IHRM N U B O TR, £4HF0 BRA X2 P vERIEL, MHmRSEHEL
foo Fig. 1, 2 WRT XK, FUYEMTDL R/ — BT, #%E 330nm & 285nm KPR
BB &, 510nm FHIIC/NSWVIREERA b, BukiiBiE CRikE 285nm & 510 nm CIRIX
HhH0, 510nm QRIUFHIZT 2/ - IHBR I 0ED, CALORIFOBE»EHT, BESL &
VEVPREKERGE S EINED, — g/ —rThliiahi b0l BEbRb, 1% NaOH #i
MR E 285nm & 240nm [CHROBIRER &, 510nm T 7 o — FIREWIRIEBZED 51, 7
=/ —VEBBLEESND, ~Nbv o JRIEO T & 7 — VB IR 490 nm [ITHIS D EROIRIGERD
D, ZOf 420nm & 285nm ICH PR T v — FERIUERED DN B Y, TOMEPL TR ST 2V E
HEE SN B, BKHIMIICIEES 500nm ICRVBIE & 340nm, 285nm [CFIROWIAES 51,
pv=vEiftESh3, 1% NaOH HiH# T3 38 510nm & 285nm BIAC, 245nm icd2h e
NEROBIEDS, 251 360nm i3EEN 7 e — FORIIELBED b d, INLORKEPLHH LD
BIETHME T =/ VBB EHEESNS, QEOX S CERMPIRIZT7 =/ —VEBNEET 208, &
A Lm oy 7EICS D,
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V-3 E#ms 0BT

(1) #HFFH&E
TR = XYEVER, BK Bk LUEEED NaOH i X 2MM R V-2 04T FE LR

BTH 54, K4 LTRDI, TOMDOAIRHESLTV 20X FEELRRTS 3,

(2) WEBIUER

77 VB T OMRRHORBITHE S FRRSOEBNEE, FEHTORRSRICHT 2E{LETE
H L Table 3 TR L7,

TH = NVEVEEHEHRIHEETH> SARU, 100 BRI I8BORIRER Uiz, BK
ok E SHREIICERRT 5%, WEICEBICE 5, 1% NaOH it MERERIRICRLT 5
B8, % OHRREICHEM LT 100 BRI YO W2 HICELTN D, sotio—2Rid 100 BT 36%
OFPETH B0, awNo—RF207% TOPRPEINNED, VF/=VEIBINETHELTH
D, ¥AEBRYEBR 29% ORLRTH B,

AEMOHEBRETIE, TIHMEMCL - TEBRSNSEIN DS, BRAMNCK - THREENRL
%o SEICEEMNEEINCT 702 7 VBB TOREMCERO TS, T4/~ XVEY, K #H
Tk D IER IR BT 205, BKE XURUKMIESd d 2850 ST 2 ERRA S, A
HREBEBREDRHATHEHBRINS DI, BRHESBLTEN, ~I Vo —X, 2Va—2R, "7 FV
HOMEBBRATONE T LICE T, WEEEEDEREBMNERING, Tofh7 =/ — 18, B
HEYILELAKB LUHKTHMEINS oD, ThoOMBMENS 2N OBINT 2HAIcH 2
bDLEbND,

L&/ = RV EVBEMLYRHSLENE BDT AEEICDNT, MFPIRAEY, £/ FORE

Table 3. SHBBBICET 277 VEh FOSERRSRL LU
2ERMBOELE
Changing rate on the amount of each organic component and total
organic matter in Lauan sawdust under different piling stage.
(Ash free and dry)

Extractive in Total
Holo o~ Ligni otal
Piling period |Et. OH-| Cold Hot 1%  |cellulose|Cellulose| EMT | OPEARE
Benzen | water | water | NaOH
%) (%) (%) (%) (%) %> (%) (%)
Raw material (L8| (3.5 (6.2) (8D (@o1) (42.5)] (266)] (97.8)
25 days after —44, 4 —34.3 —53.2 — 9,9 —23,0 —_ —_ -12,3
50 days after —44, 4 —28,6 —50.0 28,4 —31.5 —_ — 3.0 —-17.1
75 days after —61,1 —20.0 —30.6 92.6 —32.8 — — —24,0
100 days after —77,8 - 2,0 — 8.1 109.9 —35.5 =271 - 7.9 —-29.0

Remarks : () ORFIRFR 100g POEHE g 77, ZMFLCOOTRROL S K LTHEH R,
ey (BREORA SR, )
g (IEHEPUJW}%E ><100) 100
: Figures in parentheses mean the amount contained in the 100g raw material, and changing rates
are calculated as follows.
Content of component in each stage _
Content of component in raw material ><100) 100
Hhp) =it “Krason §J 7/=»" LU TRELT.
Lignin in the table means the “Krason lignin”.

Changing rate= (
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Bzg/)—n s RVEVRBTE L(MRINDTLICEDD, T4/ = V¥ VBEHBHIZ
BNMEUTHECEERELTN D, HBEL BEMEOMPOBEOLIBhICE T 2 2#EBRT, X
FIRAR TR - e RUE VBRI E, MORSCERTESERETH L LEHREL TN S,
T QMBI AERED RIZ 35 ORSNEEL, THEEPH, ETHRI/OEEDS ENENLZ0
T, MHGENBT U BIRE L RBETEE,

RIE~AI2ra—R, 2ru—2A B IV ) F=VvEOEMMICONT ZE $ 5, Daver? |t Hard
maple, Red Qak, Jack pine OE#<L 3K, b rIFXrBO—KETH B Coprinus ephemerus R
BAEEE LT, 168 URBREETR, e-tru—20F0 0 —RADMRIZRIFTH 22,
V7= VOEEBRDIIZLEAETDONTD T EERELTN S, BUICLBLTH= Y ETFHMOF
vy TWRAIAT Sy, DRIV VRYy, AV T2 rEAEEERELUCSNERTBIR LR, h i
TRy, RSP VEAFRID RO —X, e~ —RRPRDMEEND, YV S=voELi
TR THoT, THhbOHERNTND 0°CHIKROEBERESLEN T TAMENEE PSSR LIckR
ThH b, BEOERRBELFAEL LLBATRIKLE0THD, RESRG R3O THMICE
BTaings, il @CCHIKR) #ER (60°CRlL) HEETE, TiEikvro — RS
BESE LT 0T, AMBENREICL 3HBICHETRPE I 0L Bbh 3,

LTy 7B OHEREER ORI S SRk HoBHEE, B hoShngBEicET 2 E(LERT
F U Table 4 ITRLTz,

g/ = RYEVREEHBHBIRENICEDS UTEY, Rk IBDERIICS 54, RA
#izH NN,

Table 4. FHBRBREICET B ~A0 5 7 HEORMEYES Z UL
BRHBEOE(R

Changing rate on the amount of each extractive and total organic
matter in Hemlock bark under different piling stage.
(Ash free and dry)

Extractive in Total

ias . organic
Piling period gghg‘g Hot water [0,5% NaOH; 1% NaOH | 5% NaOH matter

(%) (%) %> (%) %) (%)

Raw material (18.1) (13.0) (30.3) (32.8) (40.0) (100.0)
25 days after —48,6 10.8 — 9.6 — 6.4 24.0 —14,5
50 days after —68.5 -20,8 — 50 — 7.0 44,5 -—20.7
75 days after —79.6 —11.5 — 6.6 10.7 61.3 —24,8
100 days after —83.4 —13.1 — 7.9 C o116 73.3 —27,7
150 days after —83.4 —22,3 - 7.6 4,0 89.3 —35.0

Remarks : () O¥EFRIER 100g WOSHE g 2RT, BIRIZODTHRROI S UTHER Shi,
<o (ERBORS SR _
£m$(ﬁmﬁﬁ5§§mm)mo
: Only figures in parentheses mean the amount contained in the 100g raw material, and changing
rate are calculated as follow.
Content of component in each stage

Content of component in raw material ><100) —100
oY r=vit “Krason ) 7/'=2" L LTRUK,
Lignin in the table means the “Krason lignin”,

Changing rate= (
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NaOH it BIic > TH 5 &, 0.5% EBETR PR L, 1% EBETREMLTNS, +H 5%
R7 A<y DAEDPS 35°CT0.1% BED NaOH T 7 = / — VBRI H, WIZ3BCTI1HBET
BHE7 =/~ VBIE, R&C100°CT1% BETRBE 7 =/ VBRI EEZHELTO S, T/E
STy ORIEE 1% EBED NaOH TUET 2 &, <V FFYEHNL2E, V7= VI3RENE
MINBZEABEL TS, LEMB-TZOEAD0.5% BXU 1 % EED NaOH fili#g & LT,
BWE7 2/ =B, DEL—BORSIE~NItro—x, V5=V EEHRENS, SHBRETECH
DOBRDADREANEHREZNZOT, MHEBB SN DEEDNS,

DILORERPOHETZE, g2V, 7087V REDT7 =/ —MERADTE ) = e RVEY
BHEMERSNTL, SO CTHERNE S MRINEGD, 2=V, BE7 =/ —VBIIDPEMIETH
BZEVZ B, BRHREREOREBICE ST, 5% NaOH B 8inT 2 2 K20 T3, KoL
BT EMELEND, Ao —2BEHECERATAHMINTESGENBLT 5 L0, V=
SEFHEOIERTHNVE=AVE, HVRF Y VEBEAT S0 C &b, 5% NaOH ick - TR
OREEDBR LI, wvon—20Y F=VEE, MELLERLEDLN S, T ) HBHRIEN
BELVNBERT S C L5, HIELERICEY 2 ERYOMRL BN OBERRTRT & UTHEER
H5, 2HEBYERT 7 VBT LREIABREORDHET, 150 AR TH 5% %R L,

V-4 KEbICEREEROEL
V-4-1 £2RE LEREEBL JICRRE

(1) W HE
LR#E, SEROEBRMAC N a—%— MT 500 T, ILILERAGEIT T OMFHEICIIC
Bremwver OFEP CTEE L MBEEXSBEMRE L TRD 1,

(2) #HRBIUEE

AHFER%E Table 5 KR L7, 2RHEERIZZ 7 VELT, ~bmy 7 RKRLED, HREEMORE
KEENMET LT3, 360 BED 5 7 B0 FCREF LD H, ~am vy 7 HETIEH S 5% OIE
ThHoN5,

Table 5. AEYOHEBEERICE T 2 2KHE, 2BRGEBE LURER

Contents of total carbon, total nitrogen and C: N ratio in

woody materials under different piling stage. (On a dry basis)
s - T-C T-N
Piling period

g P @) - %) CIN
5 Raw material 47,5 0.77 61,7
I 50 days after 46,8 0.72 65.0
3 100 days after 44,7 0.75 59,6
§ 150 days after 44,1 0.83 53,1
S 360 days after 42,5 0.90 47,2
bl Raw material 49,7 1.30 38.2
8 50 days after 48. 8 1.30 37.5
§ 100 days after 48.6 1.43 34.0
g 150 days after 47.0 1,52 30,9
= 360 days after 46,2 1.55 29,8
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FHHOAZREBRANT 25EHOBEPE TR 50, HEBMOBBICRN TN E K-
T3, RNHEETEROSMET 2 BRSO L, SOREROHEER, RUSLVOTERESH
PPRBIZRBeH EBbN G, Lo TRERI DXL BEAIKS 55, 360 AL THH 10~14 0
ETICBEN,

V42 B X R OB

REHL KB AEHRE LBICEAT 2 &, MPICERNMOEBEEIFTC D DTN, —fir
EXVRBERSEOSD CRKABOZVERY, 22V REROBOEEYMNIEHTHRT 2K, 2
BB 2 MES R EREER L THEET 2700, EBICRIESH 2 MBEERSRE LTRES
BEREEZONTNE, ZOLDICERDTHR, HIEOLZEWPHEMICH T 5 A EEOTEIC D>
LABETH 505, HEMBRICE)ZERHBOENMLZASHICT IHREND B,

(1) AirFE

TYE=YRE B LU HBREBER O S, EREE 10% KCL TR Lk, B %A L Bren-
NerRY D FEETT - 12,

FREEZROSEMTR, AEREH 6N o HCl 4 100 582 <, 110°C oihish T 24 Bk
SMEUCHRRB U, BEELEESSHEDIC Licht > TiT- T,

(2) BEBIUEE

Table 6 ICHEREIFRIDRBIC M5 MEE, KOS KOFBRBEXRSROENER U, HEY
BREML: BEPRRELOSER(LAYR HOPIHRE L TEBI/ILL, 7ve=vRERNENT
B, HWiC~ LTy IHROBER, BINUCRZOBBISHRICHED 7y e=vORENE L, HHEK
DEENPIZDEN,

R ORBICH > TREILT VE=YEREREBLET T 5, COC LRERLEGMHIE L TH
DT B2EDTEL, BEYORBRCER S TERLLILD, — R Tvh ) Bickd 5h - RS
BRET, 7VESYHFREUTERIMINZZEEISNS,

Table 6. REYOHEREBRPEICH 1T 5 MEREE, KO EEL XU

FHEERAE

Contents of inorganic, hydrolyzable and organic nitrogen in

woody materials under different piling stage. (On a dry basis)
Piling period NHe-N NOs-N Hyﬁr%gfﬁgle- H-N/T-N | Organic N

(mg/100g) | (mg/100g) (%) (%) (%>
% | Raw material 19 0 0.59 76.6 0.75
3 50 days after 21 0 0.52 72,2 0.70
3 100 days after 21 9 0. 54 72.0 0.82
§ 150 days after 17 12 0,49 59,0 0. 80
K 360 days after 13 37 0,55 61,1 0.85
el Raw material 420 0 0.72 55.4 0.92
8 50 days after 315 25 0,73 56,2 0.96
o 100 days after 95 28 0.76 53.1 1,32
"‘g 150 days after 74 47 0.77 50,7 1,40
T | 360 days after 45 65 0.81 52,3 1. 42
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Table 7. AREYOHEEBRMICE MUK REERTAR

Hydrolyzable nitrogen form of woody materials under different

piling stage. (On a dry basis)
Composition of hydrolyzable N
- Nonhydro-
Piling period Ammonia-| Amino Amino | Unidenti- Total lyzable N
amide suger acide e
(%) (%) (%) (%) (%) (%)
% | Raw material 10.5 2.0 26.4 39.4 78.3 21,7
T 50 days after 28.7 2.4 21.3 22.1 74.5 25,5
% | 100 days after 22,9 2.7 19.6 21,6 68.8 31,2
§ 150 days after 25.5 2.1 21.2 12,9 61.7 38.3
‘g 360 days after 23.8 1.8 26,5 12,3 64. 4 35,6
% | Raw material 9.2 2.8 29.5 39.1 80. 6 19,4
3 50 days after 26,8 2.6 13,0 32,8 75,2 24,8
j; 100 days after 18,7 2.7 10,1 20.1 53,1 46,9
g 150 days after 19.5 1.9 16.3 18,7 56. 4 43.6
o | 360 days after 20,5 2.2 21,0 14,1 57.8 42.2
& Ik REERMRE, FRBERICHT B~ Y TR

o

emark : Hydrolyzable nitrogen is expressed as percentage to organic nitrogen.

WHEERSEIR, 50~100 BEP LED N, KEORELKTREICHEINL TN, COEP LR
EYORENETD, TVE=VYEBERERERLT, BRUREOESSERICIZZ D EBDbN S,

MAKSEHEERSES KURERDLERABRINT286%EA 5L, 77 VBN T TRENERR
KHELBOL, RECETLTI50 BEHICRIEELZD, Z0®PPOEMERICSZ, LiL, 360 HRT
LFHEAROEEBPEAIGELIEY, ~any 7HEOSER, EEHEORBICE > TRBIER
BEMICH 2, ULh LEEXREAEICHT 28&RBIIET LT 150 BEHITRIEE LD, £0HD00BML
T3, HEHAMPOEBEZEETRT L, 77 VBB TIR61~T7%, ~iaov 7 BETIE51~56
FOHWEATHD, ~ho o 7 BEOHFSEESEBHE NI,

ERBERABRAERGE LRMRIC, HRFEORBICENEMT 2 E8EICH 20

kSR ERERENCHE L, ERESESERNT 2848 TRy Table 7 IR L. £k
FHERSED ARESEEABIC W 28412, Table 6 iIt/RL-AERARICHT 2H4 LEAROE
(LA S 5,

FUE=Y T FEERSEOHARTMN L L FEREARICEHIEL, ERBIORBICHRIN
TAB—EDEIIIA SN, 731/ BRERSEOTAR 2~ 3 X0RATHOFEEIERSEDE
BICHAATREL, RS ORBICHES BLE—EOBERANE LNLY, 731/ BESEESEDE
AREARIELEL, 100 HRITRETT Y, 2oRBENERIICH 3, REEERGROHSI
BEREARCRLEL, H40% Th 505, HERMOBRICENED LT 360 Rk 12~14% £ TET
LT3,

DIEO#EREERET S &, HRIBICIIESEERIBEDOERBRICER SN TERILT 24, X
SRAMINDTOIIRMBEEROBETELET 3. —HMRERDIEABRER L&A L TEED
HRHEE D, JEHEAM ETT IR ONT BHEESEMNT 22 L i, EXRORAHEIBEICL S/
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9, FFEMKSBEERDEEVE LS, L LAEEORE 22 OEBRS» BRI TN 20
T, RIISEEEDOR VRSP O HENTON S, — Y X 2 B O ERSREBHFINICT LN S
roBHiC, WAEMOBIEC & 3 IKHMEEEROBNE, BHELOETICRE > FEINKS BT EROMMmS,
DB EBEERORBCBUTHMNKERT 2D LBbN 5, EXERS DS OVAEHOHIN/LBE
T, HMEBEDEICH2picc DL I BESNI;ED ORISR D EEbh3,

BEREEOIBTT I/ BEERSENELINKMEIMERSEIEULLEBONE S, HAED
DG & A L DETIC S BRIC X /BB ANMBE LSRR LTHWS b0 EBbhb, TI /B
BERRAREERD bTRLERLINPLILKY, BYSFIRAT I LTEETH 2, ERARBOE,
HEENOEREEHCERAT 2 -DCRELERILLLTORE T THRILT 24 END 5, COERE
BTiRAL EH 150 BU EOHEBIFRBHETSHA I,

V-5 EEEARR (CEC) n¥Elk

B TOEEERER (T CEC 9 3) RiOHEME & RELOD, BREIPLDAE SHEE
MEO—DDEHRENZ 2, AEMOHER(LERTIE, REHEERT 3KEBRSOKBEPT L7
FEBMERIC R - THVRF Y VET TR, TOE CEC BSNT3b0LBbh3, £C T
BT EREOENDPHELIC X ZEMEHSLICL, BRELOBEBER L,

1) & FE

SIRIEH S OFEWIC K D HIE Ui,

(2) HEBIUZER

SOVBMNLY, ~svy s BRBIUBREREN (277, YAZEKCBATH 2t H#HELUTHE
ELRBRETT » 72 b D) IE2NWT, HEREEEoEBICES CEC oZ{kE Fig. 3 ikRlic, #llick-
ThHIED DENBBY, ~ov v 7 MESEERE> S 7 Y808 TOREAICH 5, HEH D CEC i3n
WEFVNE, T -VEKBEL COBERICKS

B, BT H RS VU VEE DBESEO®, CALOE 1207
Hemlock bark
BELEORSEUT, BRLFTR7 = / —VEEME 1001 LA
ET 2 BREICDV, REKIBTOEMCE Y=Y, # 2 ‘,A/"'
= 804
B7 2/ —VEBIZEBELELTED, Hic~sn o 78 3 Hardwood bark
RICRZNBORA, PuOE AU LCENTE & ol /
SDEEDNE 8 Lauan sawdust
= ° o4m/%/
CEC i3 B4tk & & HFEREN o BB e iEind 2 H
M, BBRELHHEDO CEC OREEBRKLT, ~& 20
Oy ZRERRELRED, TLThoME & RN
100~150 HEEE TREKIC HINL, ORI POEE 100 200 300 400
Piling period(day)
125, Daver [3B53< " OHEE/LEERT, CECid
) ,_ . Fig. 3. 77784 F, ~&vy
Fowro —RONEBBATHLN S HEBLBREO B X O OHERE
BrelEmysctpbrowro—R EBRRELC & BB A CEC

N CEC of Lauan sawdust, Hemlock
p- o 2 —Z i)
FHELTHD, EHDO EBRERTR ~I k1o bark and hardwood bark under

SEMMROVNBRRBICARTIEACHL T L D different piling stage.
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(Table 8 B), ~ 3t n—ROSFERTHRBMERSN, AVEF v VEBBMT S L0555
AoNd, cOBEMPYI=VeRY 72/ —VEOHRIPITVEKRLTN S, Fig. 4 ICHERRKEHOR
BipE> V) 7= v D CEC O&EER LI, FHHEBEEOMED CEC KE~NTHIRDRE L, ELER
BHEOEMEMEBD THUL TR Ehd, ~I v —RADNMROHESIZTERND, V7
=2 RY) 72/ —VEOEE, HMRCKZEESAENIIREDNS, M ZEEY ORI
5 CEC &V 7= v&ELOMIC, EOHERFRERDTED, F /k Bartem” Si3boD ) =
@ CEC b oDaEs#EL SHEINT 2 5D TS, HEMHERETRY /=V4ERS T M
LB DT, BUARECHIAME LU TCERESENT 5/:0 B2 0 FEFSEBbh 3,
—HEBRASONBETEC L EEREEH ORI, SOMELTEA LD, BlEoLERICESY
3230LBbhd6DEEbN S, Kononova®® PLOMERICK - TERAKMGE T2 NVF—FE LTH
M3 2HEDOHEEPRBERYERT, BHOAKRKCHEE T2 CEMMEINTNE L ERENDA
T, EEDERTH~NI 2ve —~RAEXDOBHEOERRTHEL OGNS, CORD) F=VPR) 7/
—VEDOSRT L BBREO LRI TThN S, HRMBRICEO THBR SO MENERICITHN 2 9IAB
B, BReZominck CEC Si8d 543, » 2RBEMEIET UCBERERINSBRETIE, B
MU TERBWEAT 3729 CEC BT 5, Lk UAEEBHOSRSFRNEFINICTHhO B
Feir &, BT OERSEET 2 O LORMBRETE, BREMSBUNICEAST 5 oic CEC ©
HmosiEgiciss b0 s Bhbh b,

V-6 FHESEROEL

REHZ B LICBEITET D P T WAYOERIBERE L K, EARRSD v —2
P —RETELLTHE, BOIEELERE S, Lk LI ORSMRAEY S TR
RODY) 7= L(CER, HENCEELTOEI0T, 4RI LREIRN ., V-3 Tid#
Ttk 100~150 HIREOWIRBRIC B 1) 2 LR HFBESOBRNELER S HIT L, 2 T3 #5360
BREICE T 2FBRS2EDOE(IC DO TR L,

(1) S F&E

BESRETR ), —v e NVEVREK, BOKTIHEML UTHES, 2% HCHEHR T KRB L.
Pl 105°C THMRE, 5ml @ 80% HeSO, VAR MA T 12~14°C T 2. 5 BRI B L7 %, 175m! DR
A4 A VKEMAT 5 RERNKE L e, HCL MK S & U HaSOy J/kEEh DBTTHEE Somocy: His® THE
BL, FRFNOMEZ0.9ELTAI v —RBLTern—R2BEER Ui, 80% HiSO, fuksy
R, Kk, TP UEERUTERBERE RO, ERIMAHESER, COBRBOLERAERER
EL, TOMEIC6.25FRETEAEAE AR LTRD, V7=V 4B 80% HaSO, Kk MEBEN S
ELLERNIEMEREELIIVTRD I,

(2) #HEBIUEBE

Table 8 ICHERIFIE ORBITLE D BRBSHARDELER L o

I YEBLTIRONVTH B E, ERILEHEADOERSROTH BHICRDEAICS 2, ~I &
o — 24813100 HEE TRPOPARKL, TOROBLIIBRICIZS, 300 HEOSREIENTOEE
ICHATHI 6 % DET A LN, o —28BRERONCIES DL LEV, 100 BEEICP
DEBICHST I ENICH Y, 300 ARiICiR~ I tro—2 L BIZRBECETFRAORK, Y /=VE
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Table 8. REPDOHEBRBRICE T 2 7 BESHEK

Composition of organic component in woody materials under

different piling stage. (Ash free and dry)
Piling period Heml(cgeél%ulose Cel(lgt;l)ose Lé%;)m N-compound

§ Raw material 16,14 45,20 31,40 tr.
= 50 days after 14.10 45,02 30, 66 3,13
3 100 days after 12, 40 43.65 31.85 4,75

5 200 days after 11,72 40,50 30,06 7.13

K} 300 days after 10,34 39.78 29. 51 9. 30
= Raw material 17.31 30. 61 49.58 1.31

i;ig 50 days after 13, 65 31.17 43.78 8,54
g 100 days after 14,05 28,82 42, 67 12,69
i 200 days after 10.02 26, 70 42.25 14. 06

BRELAEROET, 300 BRLBEOTHH 2 BOBTIGREL, EREDSEIIERIPRED

SIEIL, 300 BHICIT 9 BITEL TN B,

~bam oy 7 REOBE SERMLAVUADORIE, WTNLRLL T2, ~I 2vn—2EBORYD
BEbAEL, 200 FROSBRFEHHOERBICENTRTIBETLTVS, 77 BN FEERK #
BOICRR AR B ENCS 5, trr—22BOETIERNEC, 200 BRICBVTR 4L TS 5,
)=V EBDETIIDDPAE L, 200 BRIZENTH 6 %R L. EXLAHIHBOHBRE»CA
BICHEMLUTE D, 200 BRICEDWTEH 4% ItE LTV 5,

TENNEYIONW08), WaksManUDUS 2 [ IFEYLRIKA D SRIC OO TOLRNBETE LTI, KELOES R
LELHEL, RE~NI_VA—R, 20 —RLEDOEPENEEL, ) /= VRS EIHNMENT
EERELTNE, LU~ oo~ ROMEREISBIMICE > TERLZ E0VHNTED, Waks
MaN  Tenneyl!® BEHE T~ v -2 v —R L 0EBICHEINE D, EHETII LA
a — 2R DHMEBRIFT, DORRELSHEERTECEEHLELLTNG, 2O X3 UMEDIREA
HO#E WL, Texvey 3 L0 Warsmani® 2 kT, ~3 wvo — 2 G 8 EEOYESEEL, HE
I UTHEFRETRTC &0, MEMCE >TA I v —ZBFEAREIND T E2EJ T 30100108
zhizet LT e —22MAESHORBREE L LTEEhEnT &8, HHBKoRMIch 3458 T
i, SERNERTIEHTHSLE LTS, L LOXSICAREYOHRB TN TS, FIHBRER~I ¢
Vo —ZONEN LT —2 L0 SEEL, 200 BER S o — ADSREESEMERERTC &
NHEETE 5,

wiT) 7=V AROEITDNTH B E, ~ovy 7 BETRBOEBREAAS{, HEENPRET
SBICBLT A EAICH B, hid Kuson ) =V L LTHHET 2881, SRERCEEhTHE2 Y =
Yy, BWE T < ) —VBREDRY 7 2 )~ VEBRIELUTHNET 25, ChooRaREDY 7S=vic
HRTHREINPT I, LEB->T IhEDEN%E FEELITN 57 YE{ FO Kusoy ) 7'=> kD
b, BOERKELB TS, FLLNLORMIEREE, BLHVRF VVEBSOOTCEREET
BYVE=YRERLE N, ERAMLELTHEINS 2, HROHRE»SAWTIH0LE
bhd,
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V-1 YIS nEHNEL

KEHI) =V EEBEVOTHROSPEFER LI THESEN, LELREY /=VEEn%
N SRHEEOERL TR VDT, HIEICHR LB ACENRKh I » TYBEE2%kET S LTE
B}THD, THLABRRSOD BTHEOIBHEOERICEE T2 LRAMOFEETH 255, HRBEIC
BURY 7=V EBOENEEHIC, ANELEHOMCTECER, BHEARDES O bAREHERL DR
WATIET 3 LTEETH D, T TRY 7= VOBENEELEY, BREAFRIK > THRE L

V-7-1 TEERD LURE, SEORGIRE

(1) & F®

Y /=3 JIS 39 g & Y Kuason J /= & LTRD, TEAMTEIAC H N, 23—-F— MT3
THE LI A P+ Y VEOERBIIABOFE® 25 LT JIS P TRD 12,

ks B Ek 100mg i LT 6N @ HCl % 100 #5mZ T, 110°C OB T 24 BT - /oo MK
DORFZOTEIL Trorw 3%, ZXEOTEIT Kiewan 312 i X T, BEBSRMACN a—4—
MT 500 CTHIE Ui,

(2) BRBIUER

METRY 7= % Kuson Y 7'= Y b SERMEAYEHELE LSO TRD 288, RBERIWE IS
RETERESINS, Licd->TRRIZY 7/'=v « ERMUESDE Kuason ) S=V L UTHEITHCELEL
7z, Table 9 i€ Kuason ) 7= (LUIFY 7= E33) ORHRME, * P+ VEERERLL,

STVBMLTERPOABW LY =i, BAEHERY /= OXTHRERP 2 ++ Y AVESBIC
HPLTHE®, ERBHORBICEIEMEL 5L, RESGESELL, K&K BRESEMEMLTH
%, ChoOBERERFRILTRT L, CiH, C:0, C: N ERWTFhHETHRCTHY, b+
EERRES LT3,

~ouy JRERRS ALY 7=V, BOWMHT Y OARDSAHLLY /=Y BB S
B, BRY =V RELHEWVEERLTO S, 0.2% OBREGATOEY, HERIKENULREDH
HROERLEYL, V=V ESBTIRIREDE LTHELL D LBDN S, KK, BE, R
SEBEMULTNE, COBBRERTELTEREbLT L, C:H, C:0, C: N RBWIFNHETEHICS

Table 9. V /"= YO fEFEEREICB Y 32 THMERK
Elemental composition of lignin under different piling stage.
(Ash free and dry)

. i Weight ratis (%) Atomic ratio OCH.
Piling period 3
C H 0 N C:H|C:0| C:N %)
Lauan sawdust
Raw material 64,22 5,72 30. 06 tr. 0.94 2.85 17,05
150 days after 60, 66 5,85 32, 57 0.92 0, 86 2,48 76,20 13.85
360 days after 58, 32 6. 56 32. 65 1,35 0.74 2.38 50, 48 10,21
Hemlock bark
Raw material 59. 565 5,11 35.13 0.21 0,97 2,25 336. 25 5.62
150 days after 57,87 5, 46 34,52 2.18 0.88 2.23 32.17 5.30
360 days after 56,14 5,77 35. 80 2,27 0.81 2,09 29,14 4,47
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Table 10. V7 =rBIUMASEORY 7= v OHEEEBIC BT
ERE, 2BXEE

Contents of total carbon, total nitrogen in lignin and hydrolytically

treated lignin under different piling stage. (Ash free and dry)
Lignin Hydrolytically treated lignin n}};_te of
- . B _ hydrolyzable
Piling period T-C '{alsl C:N | T-C ’%‘blsr C:N |N C]g)ntent
® | @ | ® | ® | @D | ® | P
‘«é Raw material 64,22 tr. — 63,72 — — —
o 'g 50 days after 63. 81 0. 63 101.3 62,68 0.27 2321 42,9
g o 150 days after 60, 66 0.92 65,9 59.97 0, 47 127, 6 50.5
3 360 days after | 58.32 1,32 43.2 | 56.41 0.78 72,3 57.8
il Raw material 59, 55 0.21 283.6 59. 06 0.07 843.7 33.3
§ -8 50 days after 58. 80 1.71 34.4 58.11 0.73 79.6 42,7
I 150 days after 57,87 2.15 26,9 55.67 1,64 33.9 76,3
5_':) 360 days after 56,14 2,27 24,7 54, 29 1.90 28.6 83.7

D, X PEVAMVESERPPEL LTS,

WICHRESEORBICHE S R%E, BROBARELTHLHICT 2 dMAMBLEET, £OREZ
Table 10 iT/RU7co MKSBMER) 7= Vid, BIEY 7= S ABICHERRS IO RBICHE > TRES
BidED L, EREBRBBINT 2EH@IKCH 2, A UHERBRETHERT 2 &, MBI ->TREK, EX
EERVTNOETHEIKD S, BMBY) /=Y OREEE, 2 DEMKSRERESETELEY) /=
YOREERCHTIHATRT &, HESHORBICHENMETT2E/ICHY, Tk @its R
OEERBICEHCBIEALH 5, LD LRAEDOHE/LERTE, ) /= bRBILHEINP
TORIKELT 22, V7 =VIKHNT 2ER£8MNL, HAREBSBEICEHEDENV 5,

Kononovas® {3 Fraie OfT - 7o/hZH L O BERBREIALT, boos@gssticohTy /=
VHOREZESEIZET L, ERGEROBABED OO T EEBNTNG, DD &> BHERREZDOE
BERTLHADONBZDT, VS =VvHBEIBLTHIIEVL D, LKL~y JRETRA PE Y
HZEBORBLINE D, BRBICA b Y VEEBORSGELT, ) =V T = / —VEMBEET
B ERBUICEAT, V5= v agiT AR NS ORABEEELTL 270, SEBEENREND
THDY /= VHEETIRRESBNSY, A MY VESEORDIEELERERITVIOLED
N3,

vV-7-2 C E C

(1) s F&E
CEC ORIERER & DFHEBIC X -» 72,

(2) WRBIUEE

Fig. 4 [CERFEORBICEES V) 7= v CEC 0ELER LT,

57 VB T OBA MR 50 AEE TIRARIK N Lickic 150 AEE TPLRO L, BUBNT
B FOEIIEIBICILS, 300 HEE® CEC |3 80m.e./100g ICE LT3, ~aon v 7 BHEOEAR
100 BYEF TREAKRK, 201200 HEHT CEBMCEILARBR—EDHTHB LTS, 300 %
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170+ Hemnlock bark @ CEC {Z 170m. e./100 g IC3E LTV 3, THTE
] o ° & SRR R CHERIC AT, »RDELR
R > T3, FHEREHLE CEAR, Eii~a
1304 4 0y 7 BHEAT 7 VA TOM 2 SEEBOE
1 / ZRLTV B,
i %4 BT i<y OFEL B LR T =
Lauan sawdust SoNE TAXFVY =Y, FRYT=Y0
* ERELAE UERICEINE, Taoa—ak
BEABRIFELHIZIEZHELVY, ArFEFo
BEBRVAFH ) =3P, 7=/
—~VHKBEI DOV TRIEE 7 = / — VBRI, fil
D 2HCENTHECSNC E2HE LT3,

5
~
~

CE C(m.e./100g)
3

~i
<

h 100 200 300 360 PEDC EpoiERT L, ~ony 7HETR
Piling period(day) Y 7= VBN BT « / — B O SRS &

Fig. 4.C z: g: Y DRHREMICEY 3 LTS 7ewdic, CEC iz h B, F 7=
CEC of lignins under different Kononova®® {JEHBAEDOEENIC BT S ) 7=
piling stage. Y DE{LIC DT, Gorriiee, Broapsent, Fiaic

B LU Hamer Z20M% { © FIEEO HIEEREFIAL, YV 7=YR LORFLOBE» DL BRENT
—OCHp & —CHy #8808 L, ) 7'=>ihic —COOH E2 8N, BH{LOBEIIEL THENT s &
ZRRTNB, PLEDC &b SHERERHOREEICIED CEC OEMBERINE S, ULk L—FERlLE
BEINABRBTRE - AKX - TERESDRY, CECRBAT S, LIcdi-T, dHoEEHRL
DHEFTT 5 & CEC oM BB INZ DK, BE—EDOETHETE 0 LADN S,
V-3 B ¥ M

1955 £21C Morita B80[C X 3 b m —R, ~1-kan—RILEOEREY, 1957 £0iREI o L3
# 7=V DEBRAPLERICONTORERMTORENH D, TOMOL DL O|EI® LBNT, AH
BT ARMNEESRLUONTV S, COETRY 7= v OENELEESED SBRE L,

(1) B FE

HRAMEERIEFERUEARLHHMET (UIT DSC &3 5) £HH LK,

FESEMEERTTHER LR 1.5mg 2A4 ¢V icANh, €0 BIZBER L7z ALOs #3564 15mg
EREUCREEEML, BRTIHEERA Ulc, REBHEESRBLLZLE—-I Yy —TRAD,
-7 RENE IR MEORED LRI 2HEME LN, B 10°C/min TTONATOEH, O
EETIE 20°C/min TfT - 72o O DSC Rang : 16 mcal/min, JREE : + 50uV, [SHEK : &&, K&
OB TIT- 7,

RABHERS oL UDBEDLY » TV S EEHEE RN THEEEHK K # (0.8%5 0ESZON) %
KT &, RpHkdhg (CUF DSC gt dd5) O REAL - EE Amm? LENERE Mmg 55 R
#E Hmcal= (KX A)/JA ORXTEH L,
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Table 11.

Y = v DRSRCBIIERE XURMEOE L

Changes of weight and calorific value in pyrolysis process of lignin,
(Ash free and dry)

ngﬁil Low temperature fraction High temperature fraction
P metry . .
Lignin Peak . Calorimetry B | Peak . Calorimetry C
(m 31 / temp. Weight (mcal/mg) temp. Weight (mcal/mg)
mg)| O (%) (B/A (%)) 9] (%) (C/A (%))
Lauan sawdust
Raw material 4830 374 29.9 1376 [(28.5) 530 70.1 3454 [(71.5)
50 days’ piling 4492 380 | 31.9 1397 (81.1) 530 | 68.1 3095 (68.9)
150 days’ piling 4415 375 | 37.5 1448 (32.8) 527 | 62.5 | 2967 [67.2)
360 days’ piling 3939 373 | 45.2 | 1626 [(41.3) 520 | 54.8 | 2313 (58.7)
Hemlock bark
Raw material 4600 374 | 33.0 | 1605 [34.9) 523 | 67.0 | 2995 (65.1]
50 days’ piling | 4269 374 | 35.7 | 1524 (35.7) 524 | 64.3 | 2745 (64.3)
150 days’ piling 3975 371 40.0 1454 (36, 6) 524 | 60.0 | 2521 (63.4)
360 days’ piling 3823 371 41.8 | 1490 (39.0) 516 | 58.2 | 2333 (61.0)
T BERRLEEBICHT 5/~ TR,
Remark : Weight is given as percentage to total weight.

(2) HEBLUEE

kS KU 360 AROUERL S LY 7=
v DSC % Fig. 5 &, RBEARKBIKEISHE
BB X URME%E Table 11 iR L7,

BER o8 Lic ) 7= DSC gh#gs s 3
L, 57 vk 3T 365°C BT LA D
EROREE S, 530°CICORHBILREA Y —7
MEHOND, ~sw oy I BE T} 368°C it R EE
L 52C KRB~/ BH LN, HMEEGHE
BULIz2—vERLTNS, Zhicx LT 360
R#k® DSC fiid, Wbt s bERBORES
NRPLPHBIE -7 RICEL, REBORBRAY
— 7 REMETT 2 HEAICH 5,

REBICONTHE L, 77 BB TERES
ALY 7= Vit 4800 mcal/mg, ~iwy
7RIREED S 48 Lic ) /= iE 4600 mcal/

Lauan sawdust

520°C
:" . 360 days’ piling
£
Qo ’
2 ,
ol ...
wl Hemlock bark 515°C
“-‘ 360 days’ piling
200 300 © 400 500 600 700
Temperature (°C)
Fig. 5. Y /'=v®DS CHiif

DSC curues of lignins.

mg T, 77VEBHTY S vaPPED, HERMORBICEOTEEE GETL, 360 A& TR
Y 7 = VT TH 800~900 meal/mg D LT 3,
ic DSC Hisgic 4 5N 3 BRMORMIMS &, HRBORMBSELEKT 2 &, HHEEMOEBICHE
WERBOER RS JORABLESEINT 2 IS 5, Mo L3 7= Y BRBICE L, HE
LCBIEHATEE - 2 bDEEbN, EWICELLTO S C &AM OMED & —FEH S I -7,
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V-8 AEHEOLERCHEIIFRLNS LI ERESROFHL

YD LIEH THRT ABIC, HAEPS v —& UTHERREBICHEYT 2ERB S ABRIC
HETHY, MESRELINTOBARDBOET LIS, REE» S ERERM LB 5 R
HETT 5, b LEETOEEPHES LcBRETATRVESE, EYEBEREOMICERDOSFENL
Ch, BYRERCARTIRRELLE, REXOBVERY, 23 DEREGROEOHORE, 2K
LTHBOERL LD L ERT 2 C &ICRD, TRRETHEDRIERNMKICE 2 TEHEESRED, 2013
PORFE UTHBHEESHBEIE 5, BOBEERYISESECDT, HAENIRECERELHEET
B, THRERENEELEOVEEE, HACERTMIEC D LT VREIRIL S, RoGicE Rtk
ERYTHEROBERSEETL L, Lk TERIMISEC DT,

BRYOMREEL VT 2551, LEFRRCL2BEBHA L, FHLBY, Bei 59, &
RO L L 2\END 5, T EOBMECINEREGIMOFTRBICHSTHELILL, &Iy 7/
=YY V= VECEURARGTH OSSR, FELCEIRENEOLNTV 3, EELATHREO BT
ZB 23O TR, COy FAREERJE L TRE L,

(1) EBRF®

WERRH L 0XELHY, WHOETE g CAREAREERE 1g HNEL BALT 200m!
DEHT 7 AILAN, Kk BERKEKED 60% BEL LT 28°C THE L, AER BENKTY,
CO; W ABEHMHIE 1g B0 D mg TR L, .

HE U EREBEROFRILERIE, BHET 1g HY0ERNZ 363 0N 5 REBBITHER L,
T OHENCH 52 Udd KEMA T 28°C THBERMOREREF O LBEE 0.5ml &0, 35 KHEHE 1m!
(N 5mg fY) &2MAT28°CTHE LR, 1BHENLI0BZ &, 10% KCl &4 4 v KTHEL
Tl D ER% 100m! & U, Brevwer O CEBBERZNE L. MERBHED &K 0.5m! &
WMZE 1ml ZMATROELUEEL, HUEINIEREUE L, BELALZEXEID RO LLEBES
2, BEESBRLZS0LLL, RIVERES -+ NTERLUTEB(LERL L, BEZEXED L
DOBEE, HEESKEE L cbD &AL, ElLRE LTHRLK,

(2) RRBIUEE _

SHERBPE S 3T 0.5% NaOH Jia#% VT #lékrh T 30 MM0ME L, #Hil4% Bzl CUF
NaOH ABHIEE T %) © COx FRHEAERIZ, WREED COx AR LE US| SEYHE 1g M40 T
L, Fig. 6, 7 LR L1,

TIETE & SHERBS I DRREIT P COp P AFER S D1 > T3, Table 12 i CO;z #2524 B
SHBRAGEZRD, SREAGBICHTIEHAERREL LTERL, BODBEOTNF 7 VBN
{FD50 BHROHEPBTLHIO% THY, BbiEN~LT v 7 HED 360 AEROEIETIR, HTHic2.6
BIBEIR, FUHERETIE, ~L0 9 7 #ROSBERSELBL TS, BHLW I X5,
YFIF, VIHVS, P RO, BIKOWT, Rk 0 s MR LE L, b Fev Rk
BOFBEIRETS 52 LARE LTS, EHEOERTLRAROBEESS SN,

NaOH QUBHEMRICOWT S 5 &, TEEE b HREIFH ORRICHEN COg # RFEERBMD (I -TWH 3,
F AW UHERRG Tld NaOH MBHERLSEZ W, oD LA RK, ERAECHE,OAB L, ~A
vy 7 EO 360 BHO #HIELSME, VWIhd NaOH Bk - T, HH, ZEXRAENEL BT
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(50 days' piling)
1001 (150 days’ piling)
/O
= .
o 0] 50 days’ piling
g A(360 days' piling)
© e _—
[ P 150 days’ piting
% 60 o
R P
E
8" .
360 days’ pili
40- i ys' pilied
A
207 ) NaOH treated
./‘
“1 e

10 20 30 40 50 60
Incubation period(day)

Fig. 6. 77 v 8 CyHEOSMRITH S 2 B0 &

Influence

0.5% NaOH s o B &%
of difference of piling period and treatment with 0.5%

NaOH on the rate of decomposition as CQO; release in Lauan

sawdust

CO:(mg/! g compost)
o
(@]

composts.

(50 days', piling)

" -=" (150 days’ piling)

50 days’ piling
_. (360 days’ piling)

.- 150 days’-piling

360 days’ piling
— A

( ) NaOH treated

Fig. 7

Influence

T y y T T 1

10 20 30 40 50 60
Incubation period(day)
L NA oy 2 BIRERO S RERICH T 5 HERIEH o0& L
0.5% NaOH s op &%
of difference of piling period and treatment with 0.5%

NaOH on the rate of decomposition as CO; release in Hemlock
bark composts.
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Table 12. KEHINE LU NaOH QUBEHEEOR SR, /K, Kk
ROFRLOBERF

Relations among C: N ratio, decomposition rate and immobilization rate of
inorganic nitrogen of woody composts and composts treated by NaOH solution.
(On a dry basis)

Decomposi- | Immobiliza-

Substance T-C T-N C:N tngTfaCte tl‘:ﬁt ;‘ggtgnof
@) ) @ @)
L8 50 days’ piling 46,80 0.72 65.0 10,3 47,6
.ég Treated by NaOH 48,21 0.71 67.9 12.5 28.2
B 8 150 days’ piling 44,11 0.83 53. 1 9.4 40,7
Z Treated by NaOH 49,11 0.94 52,2 11,2 23.8
g 360 days’ piling 42,50 0.90 47,2 5.1 22.3
3 Treated by NaOH 50, 41 1.11 45,4 8.7 0.3
» 50 days’ piling 48,83 1.30 37.5 6.8 40.7
3§ Treated by NaOH 49,99 1,24 40,3 8.9 10. 4
i 150 days’ piling 47.05 1,52 31,0 5.1 20.6
8 Treated by NaOH 48,03 2.87 16,7 8.8 4.6
g 360 days’ piling 46,21 1.55 29.8 2.6 16,6
% | Treated by NaOH 44,87 2.95 15.2 6.3 (1.9

7 HBRER (B)=CO, REB»ORDIRESB/2KRE SR
Remark : Decomposition rate (#%)=C mg estimated from the CO, release/Total carbon content.
t EROFREROABORREMNIBRN L EREICHT 2EE LcELBE /S —€ ¥ P TRUI,
: Immobilization rates of nitrogen are given as percentage of fixed amount of N to added N amount
in cultivation period.

%o REREIEMEIED, 50 AHOHEESMUBEICE > T EL B 2T B PARE, FIRELKL TS,
RER L HRBOBHE Table 12 iR L1, B2 FPRE S E@ NaOH jusE, EAEDORFITI,
REBIWNSOESGEESNEWVEICH 225, 2ENIKCH 3 EHEBS ONITN, 20T L3ERYD
SRR, BTUSRERLZGTHATENO hoERRS 20 LB DN B, §78HH NaOH E TH
BEEE ~Itrvo—-2REDRMERSOEPIE, TR )VAREEELTY) =08kt
B1enic, BAHORABFIRENT, BETSH~I trn—XPwin —AMENOSIREZTIRT
UE-cboEBbhd, ¥EURRECOHEPNEORENT, EEREBRT 2 TRRIOEEPHE
DHEDORESRENRTNTHELZDT, HRELE-TL B Lo THORFERERTELV LD
EBbh3,
WMIEZDOHFBRILICONTH~ S, Fig. 8, 91 COs H¥REEBORBRICA VA AEHEIRS £ U NaOH
IMEBHEBIC DT, BSEMESZROFBIAEORIBE(ER L, F/ Table 12 iICIZE N5 DHEFED
IRFBER, SRELIUHEE 60 AMICE YT 2 MEEEROTRILERL OBFRER L,
CNEOHPRICAONZ XD, BELEOERRIVWTNLEELN» EROBTRILMECD, BB
$®10~20 BEIC Y —7 10ET 3, 20K KR4 ICEFRILEETT 22, 60 AETS BBbIHiaH
SHBLESENS N5, NaOH JEHERRD 5 5 360 H#0#ARZ, 10 B/ L 20 BEZ T2 @b
Fbonsh, ZoRBEBRLO BRICd?, 60 HHOER - BEBILEEL B L, ~Ln v 7RO 360
Atk ® NaOH UEHE D4 0T HIC 1.4% OFBIERERLICGBET, MOHETIR 2 THRMLE
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e}
(]
—

Incubation period(day)
T TN 40 60

(&)

Immobilization of N, conteni(%)
Mineralization, content (%)

_20.
— 40_

e—e |50 days’ piling
—60 o— (Treated)

o --+360 days’ piling
o---- (Treated)
Fig. 8. 77 V03 S HIEO BRBER OB 3 2 HREIR

D& E NaOH LB o
Influence of difference of piling period and treatment with 0.5%
NaOH on immobilization of inorganic nitrogen in Lauan sawdust
composts.

5 Incubation period(day)

-
-

— 20_

—404 ¢

+—s [50 days' piling
o—o (Treated)

] «--+ 360 days’ piling
—60 == (Treated)

Fig. 9. ~an vy 7 SR EBEEROFBLIC 7 5 HERIERT
D& E NaOH LB D
Influence of difference of piling period and treatment with 0.5%
NaOH on immobilization of in organic nitrogen in Hemlock bark
composts.

Immobililization of N, content(%)
Mineralization, content(%)
(@)

B OB, BRIEERSEOBAIC ST T 505 HEROHRE L OBERD 555, HH
£ & NaOH 3%, MMBAIORFITE, HER, SHESHICNSOEEE, EXOTRIRL/IE
WIS B ©DC EIEDNTREMREAOBREBHSEELTHD, HHS®™OHED 5 bR
WTE 2, Ui UBIEAKAR LIcBAE, RER, SHE, ARED 3 BEICHEEED >hit,

REYDESIC) 7=V RRY 7 2 7 —MEILE OBRSRBSOE OHEITIR, ERREMREAOH
RICH > THBMLSNB RO TE <, BMRRAORE, WAMRTET 2ERELUST 2 SRR LR
BTEIIV, WS ORBICHED Kuason J 7" =V hOERSBSEMT 595, HICHE7 =/ —1LVE
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EROB/ N~ L0 9 I B TR, HERTHRED CHECSWMERIKS 5, ) 7/=vPRE7 =/ — VIR
OERBEMNFTERETRED, /4 NaOH QB LEMETLRIL50T, KAEYOBESHER(LOE
RIS T, HETL28RBLERRUL-TL 5, 2RHKE, 2EREBLEC U TRDIRERD,
FBHERGDIRPBERT H5HBE,SXG TR, EROEBILEHATICLEELVESIKED
s,

VI KEHOHEEBREICS T 2BHEOERN LB

SHITOLEERYMFICENT, BHELHEFERLEREHELTEd, R EhionT, £
{ DBBEODOBEINTING ECHTH B, FRBEONICLREEOREMRELOERYEREL
T, BRI SNTETOINERRL LTEHORSIDOTRERES Y, 20XFRRELSBE
Vo LR UBHOEHEPKARANIC LT, REBECHT AHEoZRIEHEREEHEONEE LTED
bNTV D, X&ICEFIWEEBRHEABNICED TN LAERN T, SR OETICE-T
BHEBSERL, RECZOBEHTC L0, S IUEEROBEIME S A RTERCSZC LR E
o, BEOSH THEERYOKEEEHERICRYD BT L E Ui, P EDXd RELA» S, KEHOH
EGRRICE 2 HEOE(OLE LT, BEBICESAESOTERPHEBERIT s LIkl

VI-l B o H ®

(1) BIFFHE

BREOBHEE XCEEROSHE, 5Ak - KTOFED TIT - o

TN Y AR, BEERBIU T VEBROAREASEIZ Tyorn Y THIE Ui,

(2) ¥EBIUEE

Table 13 ICHERIEOREBIZEES 700 ) TEEHE, 7V BROKESBER L,

Tk ) TIEEES R RG24, TOEMIET T BN LT TS50 B S 100 HERIC

Table 13. KEH O BB ICH T 3 BEMAK
Humus composition of woody materials under different piling stage.
(On a dry basis)

Piling period Alkﬁég?suble Humig /02)(:id—C* Fulubi((i% %cid—C* fgﬁﬁgﬁ; 2(231:%
g Raw material 6.5 2.9 3.9 0.7
3 50 days after 9.2 4.1 4.2 1.0
8 100 days after 20.8 7.1 6.4 1.1
§ 150 days after 21,7 7.0 5.9 1.2
3 360 days after 22,6 8. 4 5.5 1.5
bl Raw material 30.3 17.8 9.2 1.9
3 50 days after 36.3 19.8 7.7 2.6
§ 100 days after 38.6 20,6 6.1 3.4
g 150 days after 43.1 23,8 5.9 4,0
,_i"‘:", 360 days after 45,2 25.1 6.4 3.9

* ARFEBITHTIEATR UK,

Ratio is given as percentage to total carbon amount,
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PITRHTHEINL, Z0BIIBBICITS, ~a0 o 7HERIZ 50 AEZ TRPPABITENL, Z0o®k
2EBICI B, 0.5% NaOH i & 2 8dliilids 7oh VRIS E LTAMT LTV B8, okt
B, 7=/ —VEILICiE~I R —2, Bn—2Z, )= vEEO—HEEENB, TR
D& S ICAREYhOFERNE, BF, SRCHEOHET VI VIKBERLP TN EN D, HREEH
ftoBEEMIBERICELES,

RIS ORBIC AL S BEMROEES 5 &, BHBREESZBNT 2 HMICH 30, 7VFBRK
FEBCR—EOEANSL SNIE, WEOEHEESL S LRBNCEHEBOBENE 1L, Hit~a
oy 7 BIRICEEZHEANS b, BEBRIZ 7 VEBRID LHTFELKE L, BHELSETTSCON
THMT 3 —BMEAD»SEZ B E, COBALEEIENETLTNS ENZ 5,

VI-2 BEMESHED L CEERO#ME
VI-2-1 TEERS L ey

(1) A HE

TERAMFRMACH N 2—%— MT 3 CHELK, # b+ VVEDERBEAMOFE® 282 L
T JIS 8T, CEC ZAEHOAHE® TRIE L7z, 73/ BMOBMIIIRE > OFED KL, 100mg ©
BRI 10ml © 6N @ HCl T 24 BRI IKMR L7ct, SREEDRLT A LRRER L, BE
LEBRR 1mI D108 4 v 7 use) — W IREBEBRLT == n= b 757 4 — T Lz, R—rt—
Ime b /57 4 —OBBERIRTETT -7 BER0.2% =Y FU ¥ D %BH%B 2/ —NVTT,
FRHICELET I JBO 7 n= 75 AL ULTIHRE L,

(2) # B

REAZEAHSNTOROFHBEHED 5, BRI THb a8 U BERE, BRI BERs
DHOENDT, BREBBRYE SR L, ERICBHFSREER L0 T, TR OWTIRIEERRSE
WEL L,

R BRE B & U HERE I ORGRICHE S BB O TTEME, » P+ v vEERE, CEC 0% {t% Table
14 KR U,

Table 14. [EHBOEBRBRBEICEIZTEMRBLTCEC

Elemental composition and CEC of humic acids under different

piling stage. (Ash free and dry)
Weight ratio (%) Atmic ratio OCH CEC
Piling period 3 |(m.e/
C H 0 N C:H| C:N | C:0 (%) 100g)
Lauan sawdust
Raw material®* 55, 28 5.25 39. 47 tr. 0. 88 1.87 6. 10 375
150 days after 54, 26 5,52 37,59 2,63 0,82 24,01 2,09 6,94 573
360 days after 54, 25 5.59 36. 66 3. 50 0. 81 18,05 1,97 7,67 747
Hemlock bark
Raw material*® 50, 31 4,83 44,26 0. 60 0.87 37,37 1,85 1,10 697
150 days after 48,29 4, 48 43.93 3.30 0. 90 17,09 1,47 1.36 760
360 days after 47, 50 4, 43 43, 49 4,78 0. 87 11,60 1,46 2.32 816

* JEHEMEYE  Humic acid like substance.
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BEBEAEICTRORE, KR BRLRLOBRINTOIN, 37 VBB FE~L0 v 7 H
RIC~T, RHF, KZREENEL, BESBIEV. Lr LHERERERFRETHTE, WHLD
C:HIl, C:ORtiBEAEENEL, BRA—MREBEDNG, ~sv v 7 HEERKO0.6% DEX%E
BATHEY, BIERDOERLAYLRENE LTHELZZEDTEA S, A PV IVEESRRF 7V
BB TWNEL, CECR~anmy 7 HEHED,

R HORBICHK ) BHROTREROENES 5 &, SHBEREL OHHRBDE L TRES
BiEL, BTEER~L0 9 JHERBAED, KEERBREI 7 VERTTOPEL, ~sn v I/BET
PREOY, DIFNLELRDI, BREABROTNGEL, BFERI 7 vyEBFBREN, ik
EFRERIBRHNICE L -TBY, AUHERBETIE~Lo v 7 BESECERIIKCS 2,

THMBROEZRTFELTRT &, 77 VBB FTREHBRBRORIERE b, REBRRYEICE
NTC:HEE C: N /NS, C:OBAREN, 2% D RSN ORBICH > THYNIKKE, &
RXRSEML, BRELROEST 2EMICH S, ~sH0 v 7 #E © 150 B O EERO C: H i,
EHERBRHEICERTPPREND, 360 BETRABREOLETE 2, C: N & C: O iZREi/h
S5, DEVMANINICER, BRETRISBIEAICS S, 2 ++VVESEE CEC RTh R
FicEmLTHEYD, V7= 7 =/ —VENEBNICEEROARICESE LTS 3D LE8bh 5,

(3) % =

EHBRYER A PRV VEESETEC LD L, REYTIEHEORETEET 37 = / —VED,
THYVIETY) SV ERELTOE T =/ —VEBERLTER LT 260 EBhbh3, 20D
BEICIEMRET =/ —VEBBDPBOEETZC LRRCHODIC s, TR LR T A=Y DARDPS
P LIcHE 7 = / VB NaOH OEECHBNEBEO®RENT, I, I, MEITHELTHWS, b
DEFZY 7= VICHNTREGEP A PV VvESGENEN, ~s0 v 7 SR OKERBDER, Ml
SHPTHEMK, 2 PR VAVEEREEPLLE L, ETHOOREBTIMET =/ —VvERI, TH
&, —HMEISHERINTNZ D LEDbN S, BHERIHBREHORBICHEDN A b+ Y VESEIE
M2z LR CEMCET ARESEONADR, ) /=Y SERRENTZCEBHALHLTHYD, )7
= Y HROPEEROLERICEAS L, KRB ZOBBEMT 24, ~sn v 7HETREDIEPICHE 7
=/ —VBIBMSERICHIRZOEELTWE D EBbh 5,

PlE@z &2 T, X5ic CEC o8 Lz, CEC KEETAEREIDNTESZE, BE7 =
S —NVERD T = ) — WHEKEREIARM Y = VIR TE UL B0, TABOWETH < YIRS 50
LicT =/ — VB, PZ%5 VY7 =, Hig) /= vOBEHELZUE L ERIEIOE, Tra—riE
IKEERZT =/ —VEBMOZHICHENTHEELCENC EERE LTS, 77 VB8 TOREREY
B3, TREEDA bR VVEESRBREL LR LS, BROREBTEETS7 =/ —1ER,
TAAYIET ) 7=V OREPOEHL, HTVDIBOETHVRED 7 - / —VER EhREEDN
2, %7 CEC oifkid, V) 7'= Y SBPOBICHES HovR+ v v EoBNEBbhz, ~so v/
HOBHMBRYES X UCHRONBREORERI, BEEOSVHMET =/ —VEBESIEATHI» 0,
CEC @& 0@, LeLINnSORS RGN EERMAMLBEELLT D, HERBOR
BTN R CEC 553 2, Ui - THR &SR b ER R iciTh i S B b R 2L
BT, BREEOENEIBOBARINIEE, SE0EMLBVL DOLBLAS,
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BHAEGW R+ EREEBROTREMRE, BEOFRN KX IEEBOR LEHILE BEIETREL
foo EEOKFEERTEHTERYT E, 77 V85830 360 AROBEERTIE, KFESHE 36.0~36.5%,
KEAE 44.0~44.5%, BEEE17.5~18.0%, EHEE1.5~2.0% THY, FTh~boyI/HEO
360 BROTHEEE T, IKEEE 34.5~35.0%, KHREGE39.0%, BHEE 24.0%, EXEE2.0% D
BN, ChODHEERS OO LIHEEBLTASE, 37 VB TORRE, KEGER
Re i, MEAER BEKHEYTZ, ~2u v /HEORREERR PRUTOBNMETHZD, KES
ElZ B, BEEEIT A BICHENT S, oL I HIREHE S ITEMCELD, & oCHBLHET
THCONTENRTELLELEZILNDT, PRVEHMIChI - TREESRENRS b0 LBbh
3,

Kooxova®® {37 0 —OIEOIE XUV — ¥ ¥ OREREL L BAIC, MIBEETER S K
DEDOTEAR, » b+ rEEE, CECEZHF LR, &PV vkt oBr BHERED 690K
FEEMWES, KEGELBEGEOBVEREONL, oA M+ VIVEARNEL CEC BN &
o, REVAVELIHLBENLLOLD S, RAEOBVEEROHT 7Y - CRT2b0THEC L
ZRRTN B,

UEOX@BEEEBRLT, EE0RED DEMEBOITEMRE X DICRET 2 &, RAYORIEY S
Re BEHER LD S BHLEECBEOEBERICEL TS, 2 b+ rEans, CEC R#blick-T%
NENEEOEERTC L0 5, BHEBOAERICEST 2 EBRS 0L, DEDR IR OB THH
BROFELNZ 3,

—NEXRAEOHME, BEBROLRICERLAYIBRE LTS EERLTOV S, EEHHOESR
CHEWEHEBRO MK EEEREGE B XU 2EREGBCHT 28413, VI LREMNCEMLTH
b, COEMIBE ESKBNIHEFOERROELIZIEEKRTH D0, ERXOABAHIEREDETE
AT 505, TONPHREHEBROERHMETHESNS D LA LE 2, HBA®EERO K EE
ZREBOLERABICHT 2 EEY, BELEC LRCHERFLTETTICLIKLDNT, BZ2LE
EHREZERE T 2ERBERDVYBERCTREZZREE,H 5 VI EA LciRiBicd 2243, B
B ONT—PREHT 2 & &1, BIEXIREICHESEORECETT2 C L2EKT 545
~NTW 3, Kononova®® i35 4 O BHHERICOWT, IWKMREEZLISDDNTF 2 v/ —¥ LD
BROZHRRD, FRBREBTHHET L LERNTV S, EEOKBRTH, EFHOVPRETE, ks
IREERBRBAEEDTO B Eid, BNLABEPRRTEOABEAHNNMELT, FELTT
VESPEERICENL, BREVOROAL LT 5, £ UTERBROBAELT I/ BEOK THHE
BRAEKICEE L, TIHRFERREEIEEEAPARTORREST LI HBRAMES P TOHE TR
BT 5, UL LIREIEHLAHELIC Lok > THRIRERBIC BB T 3 /0%, RIka@BtEERE e
madoEBbis,

wITT I BERIC DN TR~ 3, [EEBROT I/ BEROFEE, BES®ICK bk @gEthiciz
BOTELOT I/ BREFBD LN, ErOLE, S/BEROT I/ BHEERSEIRERA—TH 5 L%
LT3, Kovonova 54 & TIEmHEES, 7 I VvREEB KU Aspergillus niger OEEEDBICHER I NI
BREMBEIREOHETS, AROKRICEL TN, EFELCOEAERID I LV, ST VvEBRLITE
~AT oy 7RO 360 HEORERES XCLBEO v REALOREREAV, BRI 5T I /7 BER—
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Table 15. EHEBOINAMMRICEI > THONT I /B (R—r¥—
suw by 57 4 —HITLB)
Amino acids produced in hydrolysis of humic acids
(by paperchlomatography method)

Lauan sawdust compost| Hemlock bark compost Ligh colored

Amino acid in 360 days’ piling in 360 days’ piling black soil

Cystine + +
Lysine

Histidine
Arginine

—+

Asparagic acid
Grisine

Serine
Glutamic acid
Threonine
Alanine
Proline
Tyrosine
Valine

Tk T Tk T i S S S S A S

Metyonine

+ 4+ + +F o+t

Leucine

e S S S S S SRR

Isoleucine

-+

Phenylalanine

+

NR=JuT b T7 4 —~TRELI. Z08E% Table 15 KR LA, WINOBHERS 13X 10 308
o7/ BEKRTHZC E2HE LI,

VI-2-2 ETHER, SAEORNZANST MLb X URFOEE

B OMESIIBEERYBARL, ZO00BEREIEETCELEVA S, SR EEHLIRA
HNCR E—HT2CE08TES, COLITRERAICATE, HRARICEY 2 KEROBEOEE
%, RENEETHI T2 LItL-T, BHBOBEZHOIICTICLNTEE, CORTRESD
BEPEBERERRS OFEEHEETRT, KIHFORIRR <7 P b bBEIT 5 &tz

(1) FHFE

WX R <7 + VORIER, BEBOBESNO0.01% 15 X Hic0.1% © NaOH 5L, BRI
EEET UV 210 TiT - 7co BH(LER BT AEE LTR, MmO #EdaE (RF) SRR (lgK =
log K 400nm —log K 600 nm) Z#H L7,

(2) # H

BHEBBRIES LUK HERBR O, & Al A8 U BHEBROBOLEARME L, log K THRUKLIKI
H#E Fig. 10 KR L, WFNLEEREL SEERBICA-T, ZREHRMICREESRE ST
VA, BERPICRBEBRRIECS - TREERRICBIGENS 5N 5,

57 v T OEEMRBMEITIE, 360, 2450m OERICERORINE &, 500nm MEEiERN 7
o— FORIHFERS SN B, ~Hay 7R ORMBKEYEICIE, 510, 350, 285nm OFRPRICHRD
WAVEHL N5,
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Lauvan sawdust

Hemlock bark

245
290y,
360 1 M

- umic acid Humic acid

c (150 days' X 350 /(150 days’

2| Horic aci Ao B s YL/ g

= | like substance ; ~ ke substance g

T / !
7 . . e 7/
K Humic acnyd_' L/ Humic acid
s (360 days' piling) ' ' ’ (360 days’ piling)
A e
, v T - i
S0 27310
) J”/' .
~ 510 e
./ '/
7 -
./'/ ./'/T
/ 7 610
700 600 500 400 300 200 700 600 500 400 300 200

Wave length (nm)

Fig. 10, JEHERB X UREBEHEORIRZA <7 b

Absorption spectra of humic acids and humic acid like substances.

Table 16. EEBROERBIEICE T 2RHHEE

Optical properties of humic acids under different piling stage.

Humic acid RF 4log K 400—600
g Raw material* 30.2 0.815
g 50 day’s piling 43,2 0,880
3 100 day’s piling 48.0 0.875
§ 150 day’s piling 46.6 0,851
3 360 day’s piling 40.5 0.889
- Raw material* 108.0 0.803
8 50 day’s piling 93.2 0.771
":‘ 100 day’s piling 101. 4 0,757
B 150 day’s piling 92,8 0.732
o 360 day’s piling 103.2 0.784

* JEREERBHE Humic acid like substance.

7 YENRLTOI50 ABROBEBRIKONTA B L, ES500, 340, 245nm FHEQRINEIZEAD Sh

EX

290 nm DRIUEIZHITY Vv — FCREBICE T 3,

U UHERE 360 RT3 290 nm DiZH

¢, EUF 510, 370 nm fHEIC IR ED s, ~A1 Y 7O 150 A#OEHER T, 510, 350
nm FHEO WIS SIS0, L L 360 B #iZiZ 285 nm ORINEDIEHIc, FO 510, 350nm [

SE &z 610 nm HHLIC & BRIGE DD

Wiz RF & dlog K %3k¥ Table 16 iRrL 7z,

B5hdo

57 vk < 7O RF QHEEREORRICTANIER

T 54, BAMERS SN, ~ao v 7EETEHERHORRICENA AT IEN R LS ON
W, dlog K XD THBE, 77 VBN FTREZEBHORBICHENIEKRT 2, ~Lsn vy JRHET
B UARSTAHEMICH 2D, WINLELDERZ/NI,
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(3) # ®

77 vBHL T O BERRYE © BIVEP D
i, 2v=v, 72/ —VBBBELTHEH0

¢m mcprenolc LEDNB, S5 Fig. 11 ICRARO ERic

Ty e H5Y 5 LBONBARRAICONT, EEEE

L vyt UM S RO FETITL, BIRA~Y b &

) i/%; log K TR LTz, 77 VML FOBERENE
PAT A B, %Y 5 Ml H% L milled wood
,,’tf &f lignin (MWL) @ BiXZ 227 b &3 D
L LCoBe Etb, 7=y WHEOR HEE

; B>Tin3 0L EbN S,
~hn oy 7 BB OEEBRBRMEICS 515 RIX
; Bk, 7usN72Y, BET7 2/ —VER],
700 600 5m'4m 300 200 MHOZESPESE LT3 6D EBbNE, &
Wave length (nm) IR b SIS T 5 A 55 S REREL
Fig. 11. FRRDSOBMRA <7 T+ rodt, THE, BABORIKANY PMCE T

Absorption spectra of organic components.

—EHLPICT B LB TET,

150 AR DEHERIY, TR E & EERBHEICED S N RIENRD o NIE B 2BAP, »IED
7o— FTRIABICIE T3, UL, 360 BROBHERICEIFUCEEDOREICRIENRD N, £
OREEDP 577 VBB TTIRY 7=V SRICHED 7 = /=S, ~boy JBETRFRIKE Y=V
PR =/ —VBIEBSESE LT3 b0 LBbh 3,

PIED & D i HERERE R ORBICHEOBURE HE U ORI 2 < Lid, BEBSKRECE - B4
L TR DRBMBRDNE 2D THEA D, LirL—K, REHTOEBERAIRENENDBEENRE
1850DT, SRREICE U THR UYL BEROERICESET 2210, SBRECE U TEHRD 2 RIS
BECHELLY, FHGEED 6N T ETIE S, BHERSDZEVAEDOHIELAR T, »EE
B> T X I BERMBBONZ D EBbN 5,

~hn oy 7 BIEO 360 B HOEHEERICED 5N 610nm FHEDORIEICONTIR, ROL ST &h
#EXN S, RES® P MEHBKROD > BT, 615, 550, 450 nm fHEEO RN, T1HbbBERS (Pe)
DEET ZEERICOVDTHAEL, Chb0BRNERTBEREROS LT RAEAESP, TERKIC
HEENTODL T LR LI, TREEPRIMBEOAMBREOTHEL S, P EHEMEORT
LEHELTNS, E5ICKA - KEL™R A - VvEBTHBOFKRLIETIZ, Pz aRBIESUFL
LETHETHAZLEREL TV S, EFEOERTHRERICB T 2 RAMMELT VBB LICHEL L5
U BERCOAHONEC &S, COMIBOTESEREOAREORBESNE UTERSN ST
WAELSND,

RIC RF & dlog K 5RO I BHEILER DTk~ 3%, RF & dlog K 3 GRS BRIKD D,
RF pk& < dlog K 2/N&WVEE, DE D EOBOERHEBERIESROEE VNSV, BEoBRICR
BAMBMTCLOB®R G S 205, AOBITRTIREMELONTHRELES, Licdt- TRERD

Tannin

, Phiobaphene

(log K)
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FRIEICDNT, RF $ dlog K THENMELS 2EEFEACKRTE20LEbNE, TDB
RF p8R& < dlog K pWPEVEE, BEEENBHNC LITR 5,

Table 16 IZAR & DI, TV VBT RF ZHERBEORBICHEOKE L 2EDICH B4, 8
AMERA SRS, ~ao vy /MR TEREUZEABRAUESLLZONTN, LELF 7 vERL T
HANTEEERE LS, DD REVEERLTVZ, REGBEIEELSZHERS BRSNS LN
WAL, ALy ZREO 600nm KB ABRERPILDREN, DETVHBIOEANKRENT EITLS
HDEEDbNG, FLWHELD RF & Jlog K L OIcHHFINERBADONT, ZhdDl Ehd
BHERRALIC A S BB OENELENP, BECOBEZHONICT I LIETEI b1,

COFEREE LTiE log K — A OFHRICA BN B X 5IC, 600, 500, 340nm FiEic Bl SEET
BICOEREE RIVOVEHERNE D, EHREERT BEROLDIC 4logK THBTLC L2 TEY
Vo EAEERRILOVERE, IFRHBIL D ICERYOSLER LEHEAERLEREMAINICTD
NBHEHIC, BICHRPLEHBOLRICEMT 2 LKERLTEYD, KEHO &S SEIRHOHIE
{LBEBOIFETD 5,

RF OZFLIcHAERL S NBNERE LT, ROXINL EBELOND, BEROPICHKE 600nm
OERAIBY 2XRINC HEROBEBYMNILET 2 & RF BEMT 5, SR EBHE/L B HFIRIC
b2 BB T, ERINEERICEETS EERHETIBEEL, TOERMHRLE UL, FiC
BAORATHER LD, £ ORSOFEMERITTOR ZHRLOVERE T, RSOBEEXS
ROBENEHERICHET 520, RF REAKERSBVW 0 LBbN 3,

VI-2-3 FRIMBOBIRZ RS b
(1) 5 %% '
BRURA =7 b ovid B ASIEE IRA-1 BIRA SRR 2 BV, KBr geflk CRIE L,

Lauan sawdust

T T i L I 1 1 LI ) T T 1 1 1 L 1 T LI

. Humic acid
Wlike substance
Humic acid

(150 days’ piling)

Humic acid
(360 days’ piling)

Phenolic acid

Transmittance (%)

40 38 34 30 2% 18 16 14 12 10 8X10°
Wave length(cm™)

Fig. 12. /SR, WHEBEHES IUBRRSGO IR 227 by

IR spectra of humic acids, humic acid like substances and
organic components.
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(2) # 5

7V YBHBTO BHBBEIE B X0 SHEREBRICE Y 3 BB FABRIZ <2 br% Fig. 12
R L7,

ISR MR LTI, 33, 400, 2,920, 2,860, 1,700, 1,600, 1,500, 1,420, 1,360, 1,270, 1,220,
1,120, 1,020 cm= i ERMIBRAGRBE QRO BUIUE Y 6115, 150 BEORHERIE, HEBREHEIC
BHSNPEH L, 600, 1,220cm™! DRI F» S NITW, W3 3,400, 2,920, 2,860, 1,700,
1,620, 1,510, 1,460, 1,420, 1,320, 1,270, 1,120, 1,020cmicZ% SN2 RIUEL, BMELHELE
RERTHEHEL, 360 HEOFEMRIZ, 150 BERDEHERICS 5hish - 1 ii# 1, 650, 1,500, 1,270
cm ORI, BURNRETEDONG, £0FLEHERENES 150 BROBHRICZbohi
B & IZRA CALE I, PPBRSRIVELED SN 5,

~NAT oy OB HRRIES L URHRBK O BHERO RABRNAZ < % Fig. 13 [KRL
oo BHEMBEHE ORI S —Vid, 77 VB FOBMEBRYE & HBEMANLTO A, SR
W& D RENGE CER © RITERE N, 150 B A OEHENICIE BEBEYEICEYD bhi B 1, 650,
1,430, 1,000cm™ QB SNED, £0RPORIVERIZIEZRACHBICAD OGNLH, BWEN
FLREBIEERER LTS, 360 B:OBHEEEICIS, 150 BEOEMHRIC & 5hilh - 2 HE 1, 280
cmt QIRINED, DPUEBICED SN 3130, FE 1,650, 1585cm IKERO RILEHHIICED
N3, £DMOFIVERIZEA ERICAENME L L - T B,

(3) % =

EESRBYE B XS R O BERICED O N RIUHICDWT,  Hersert® 2 £ O o GO
WUV I G Z DI EHEE Ui,

P4 3,400 cm™! QWIRAFIL OH DEfEIREITH D, P 2,920, 2,860 cm™ DR LHEE CHy, CHy 73

Hemlock bark

I T ' 1 I T T 1 1 T 1 T T T T T T T 1

Humic acid
like substance

W Humic acid
/\// (150 days' piling)

§ Humic acid

5 (360 days’ piling)
c ™

s R ~-= Tannin

E - Phlobaphene

[

S

f—.

..-—-. Bark phenolic
acid 11

"7 Bark phenolic
S, T acid Il

L 3 L Fl i Lo L 4 - L 3 L L L I Lol

20 38 34 0 2% 18 16 14 12 10 8X10°
Wave number(cm™*)

Fig. 13, /&M, BERBDELS IXUCEBRSO IR X< by

IR spectra of humic acids, humic acid like substance and
organic components.
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o CH MiiREITh %, HH 1,700cm™ ORIF R, 8-7 P EOIEHE C=0 MFEHEITH 5, BH
1,600 & 1,500cm™ ORIREHEZHBERILAOOREE RTRIETH YD, V2V C=CREICK
25D TH 5B, HH1,460cm™ CHFEROBZRBN A 505, HEE 1, 270cm™ OBURIT C—-O #hiE
EEURREREICX530T, 1,120, 1,020cm™ RIS T4 7 ¥ E C—H OEAEAREE &
U C-0%EfA, 1B TVAa—VEBREICDDTHAH, k1, 360cm™ (I R%H C~H EARE T,
feliEd CHs, CHs iIcERT 250 THY, 1,220cm™ 0WRIUT C—O RS E%S /74 7o
ORBEICL2EDTHS I,

ARILS® J 7, TH=Y, I, =/ <YHips, Bravws OFETHM L) 7= Y E2RE LUK
B, 2,940, 2,860, 1,460, 1,365, 1,270, 1,220, 1,120, 1,030cm™ 2 EDOBEUT, » b+ P
BICBERBH L LTS, HULEDE S5 7 VB TOREBEDER, SEORTEHYLROEE
RERREEZRLTOASY, Y 5HP LS LI MWL ORIV % — v EEBHTEYULTEY, V7
VRSB ER B T3 8DEATELDPAROTHES D,

150 HADEERICA 5N 23 1,650, 1,510cm™ ORIVER, XV EVHKO C=CRENIL5bD
TH3H, 1,620cm?! ORIFEZBHT 7o~ FThHD, 1,510cm™! ORIHEBFRCOHTLRED S
NABEETHI»L, FERLEDOBERSPID Kb D EBbhs, BEYREEOLERER
ERIE LR, BR 6.6pm (1,510cm™) ORIGHENHBICED ShaBE L, #DOSHLTLEED,
HBEVRBLADONIBEEEHL, RERNFTCHNTHFEREQ KEREABESBhTVEC L
AFR UKk, 150 HBOBERE, SRS SHNTNRIEVES JCFER CHES V-7, R
=WE, ANEFONVE, APFVVE, /Y, 2-FN, THa-BEORETEOEEDOLEY
DR, FAREC-BELUCHERTHIZC LMBREND, bRl S5T2Y /= VYo,
Y RbNTOEE, BBTOEBEIEANTH 2,

360 B O FEHERICE, 150 AEOEIEIRICA SIS - 22 BIUER, HURWBETENDS, A M+
VEICEGRT 255 2,860, 1,450 cmt QIRIREDREN HL, <VEVKO C=CREyic XT3
1,610, 1,500cm™ QRILEP, SSIAVEVELEGET H, & C=0, HFREiCE3< 1,710,
1,660 cm™ DRIUE S ERICED S B, ThDDC LRECY 7= v 5Embs, EEROERICES L
TNBZERFTEDOTHEY, RICEATOBNR RS b THER L LFES—BEMSD Shi,

~Noary I BEORERBMERY S=VvERED, LA Y=Y, 7077 2V BRI
g —VERLTN S,

150 B DO BEBOBIE» SHMT 2L, 77 B4 T 150 A ROEHEE L RABEORFHP, #
B RBEETS - LR EPFERLE G, HEASrILEE - HAOHTHRAL TV 3HERTHD, £
v=v, ERFOT =/ —VEOREBEDOLNS,

360 HEOBHEBROBIF S, 5, 150 BROBEROERICEE L fia & RIS 2Ra 5, FrcicH
BLTW3CEERLTV S, ULrUBERBHE LG BRAB -V ToHY, HE1,710, 1,650
cm QIR EDORVEVIRICBR UBELBHONI LD, BEOLBRT =/ —VBITE
RV S= Vv AEHBEE LTS b0 EHEESN S, Y 1,585 cm™ LR R TH 54 BR
OBRIVHERED ENZ LD, ROLDIUHERELZELI SN B,

Kononova®® {3345 1,585 cm™ @ BUFE HEZERHESKRE C=CREFHRFTH D, FERKEHE
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DEEETRTH, BESBOBEGRF/ vBIUAFYF /Y, S C=NEROFENELLNS
ELTVD, T 1, 650cm™t ORIV TS, FEERED #B-ES C=C ORFEiRE
ThHH, BREEVSVEEEI~T o BRRER C=N FTHRE, F1#Hk H2H7 I v NH, OEA
REHLOE 1R T I ¥ NH; OFARENCHRT 2T EMSH 5 2R LTV 3,

360 HEDEHERIZ 4.8% DERE ATV Y, 209 BIEMANBIEEROEAMH 0%% HHT
WBZEREDE, FAPOBIRARS PVTREINE KDL, ERHECLIBERLNEZL NS,

VI-2-4 B OB #

1957 4E i MitcueLl®® SEED E— PP & — 5408 L BB OTREASMTIC 20 TOREL, &
HIBORBAEIKET 2RLOMED NS 5, L LRASITEEIGH L CEEROERERT LRE
B& SNV, FIRE TICALZEMT, EEMMTIC K - THRIE/GITHE D BB OB 2 BT Licds, CTOR
TRASTCE > TESRMET AT &It L,

(1) A&

DS XCREEER, V-7-10HD) 7=V ORMTERAB TS 5,

FAEICAOV I EBEMNE, RO LD BHETKEY» b5, BELL,

T2/ —NBRFTVEBTEIR/ — - XVEVEE, 50°C ORKTIEKRME Uik, MHERE
i€ 1% NaOH AIR%EMA T 35°C T4 RKMRMBREL, KRCBRENATpH 2 TUHIRT 5 F2%EH
Wi,

Tany Vv, V=V, 7=/ —RA, Wi, ~s0v 7 EHLED, HTOYOHERELT
Ui,

Fake—RE Wiss DFEDICED, U YBRTHO0H, BHL:,

D S=vd BB Tho, JISE® kb Kusow ) 7'=v & LTHEEL,

BHEBOMKS R Sarman QFEE TIT, == o<t 757 4 —FAEH&E Lic, #—¥—7
9w b5 7 4 I3 HERAK No. 50 20, THIKCXD 0RE Lic, EEEEE LT, n-EHR
TFN—EY FY—95VH i/ —nK B:2:1:1V/V) 2RV, BHEAIESEELE LU RRICE
BT=Yverz/—n (1%) 2BFLT, BERIGEEEHHOBEERD SR L,

(2) # £
77 v BN TOBEBRBYES LU 150, 360 BEOHERM L4458 L Kii o DSC g% Fig. 14
R U

EHEEREHER 462°CIKBDTY » — FRREME—7 &, 468°C fHEE & U 340°C MR RO R EE
BHY, SSICL°CINIBRAL -7 BE6N5,

150 B ORI 460, 529, 568°Cic, 360 HEEDITIERRII 463, 533, 574°CILZhEh Ry —7
RO —VICEALTW S, FoRRESOREHAHIHRHNORBICHENERRICIEND, BiE
FEBRE O# 550°C Tt L, 360 ABD B TIdH 630°CItiEL T 3,

~ba oy 7 BEOEEREMES LT 150, 360 AEDEMMERO DSC digi%s Fig. 15 KRk L,

BHEBEHER 22°CITBDTY v —7HRRY— 27 L 83°CI Y v — TR E— 2 88, %70 485°C
MHEICERD, X 51 350°C %Pl & L@ NSRRI BA 5N 5,

B DSC g4t % &, HEBHRHE LWL RS Bt e 5~ vItEL LT3, 150
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REHOHER & RERHEMOBE (M)

Lauan sawdust

452°C

Humic acid N
like substance 468°C

496°C

460°C
529°C Humic acid
(150 days’

568°C piling)

., Humic acid
533°C (360 days’
574°C  piling)

— T T T

200 300 400 500 600 700

Temperature (°C)

Fig. 14, BHRs X CRERRDED
D S CHifg
DSC curves of humic acids and humic
acid like substances.

Lauan sawdust

O.
' : ~——— Humic acid like substance
— 201 . mm=eee Humic acid(150 days' piling)
N -4
é\, ----- Humic acid (360 days’ piling)
&3 40
17
L
=
oy 601
‘©
g p
801 "
N
h ~ N,
100 Bt
166 300 o500 ' 700
Temperature(°C)

Extherm —

Hemlock bark

a2z¢ Humic acid
like substance

433°C

350°C

Humic acid
(150 days’ piling)
485°C

3s0C 524°C

552°C

Humic acid
(360 days’
piling)

200 300 400 500 | 600
Temperature ("C)
Fig. 15. Billes L UEHEBERYE D
D S CHfjf

DSC curves of humic acids and humic
acid like substances.

Weight loss (%)

06 300 500 700
Temperature(°C)

Fig. 16. JEH#E X CREBREHED T Gl

TG curves of humic acids and humic acid like substances.
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BEOEHEE T2 48°CIIBD T v v —FRREAC - BB D, 485, 524°CIidPPMIE/L RE L —
755, X5ICI0°CHHEERLE LIt BROBEENA LN S,

360 BIEDO BB T, MUICIZPP Y » —~ T RICR G Z BB R — 7 5, 507, 552°CICITEIR
RRIC—I BB OEND, TN5 I DORAY—7 BTN EHER 150 B #OBHBICA SN RE L —
2X0%, BRINCELET S,

DSC & [REHIAE L BB 2 bihig (LU TG &3 3) % Fig. 16 iIt/RLk, 77BN TOD
BEBBUEOEERDIZ, 80~100°C »h 50PaMiciiE D, 130°C HHETRELRICI 508, 250°C Y
S B AERICTE - TH 530°C TRT LT 5,

150 A& DRI 130°CHE, S BRSNS D, 250°CHEE, LPRaMIc/is 548, 450, 520°C
MHED 2 TR HEEASED i 12 3 B i s As 5 b,

360 BEDEHEER & 130°C i S ERBEDMIRE D, 270°C Hhlh & 28I/ 5 43, 460, 540, 580°C
LD 3 BTIC, BAEENEPHRILZERLASS ONDG, BERFOKRTERER, 150 BEOKERT
12 620°C, 360 H DM T3 660°C ZRL TV %,

~40 oy 7R OREBRBRDER, 100CHEL» S ERBDIHED, 520°C TERRDMKT T 52,
HEBOEEDEREMRZS ONTRE—EOHETRS LT3,

150 B %0 EEHEE L 130°C [HEh > ERBD M D, 250°C [ & ABICis 5085, 420°CHHETH
PREPPICIED, 450°CHE, SBURARICRIERBPOERANSO5ND, ERBOK TIRED 580
CHERLT B,

360 B ORI 130°C fhd b Al 1

443°C b, 450°C T TREPITIE - T, 500°C fHLd
Phenolic acid SEAMICITY, X 5ic 530°C HiECBUBA I
>T, S50°CHHED HPPEBMIEBLERLTY
T e Bo BEROKTEER 630°C 2R LTV 5,
i+ Holocellulose
£ I PEDX S KM ORFIERE b, BERED
£ k SERDLHUAN 1 ~ 3 DFIB LB, ERAD
& e REERSEIC DSC Mg TR LI B E— 7 0%
wre Tannin o REICBZ—KT 5, Lich->T BERD
S Lsare DSC HifOERME — 713, TORME— 7 ITH
T ™ Lignin 4 5 RS DRARRIC X 3 b 0 & Bibh B,
322°C 365°C ' (3) # #®
o B HIE D DSC Hific s Sh 3 Sl v —
. 7 HRBBFICOVT, ERICEET I EEDLNS
200 ' 300 400 50 600 AL DSC g SHEE L, Fig. 17 i
Temperature(°C) 7Y BT IO 58 U o B8 EHBRS ©
Fig. 17. 77 V8B T o8 LIH DSC g% R Lizo
BRSO D S Clikg

. 77 VBN T O BERESEICS 5N B 452
DSC curves of organic components
isolated from Lauan sawdust. CORBME—7 1%, M43°CIKREAC—~2%ERT T
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=/ —VEBERDLNE, 72/ ~VBRXDEETHEY, BHEBREUWELHERT 2R 0% Y — 7 BE
2, EBNCERTHS57%, SEMICY 7 FLbDiBbh 3, 468°C DRERFEEIT 463°C IC R
E— 7 AR hoteia—2, 496°C O/PFEEY— 713 500°C KRB~ 2RT 2 V=V EBbh b,
S40°C R DREHENT, 7=/~ Fokro—2, 2V=Y, I5IRY 7=V OBERGOREE
2, NE—7 BEHICEE LT 340°C fHL e OVCBIEWRIE & LTRENS O EEbNR 5,

150 HRDFHERICAH D5 462°C DRBME— 71T, +o2rm—ADRME— 7 TFE—KT 525
T =/ = VBORMYE -7 LEL S efe), PPHMELE -2 L LTRENESDERDNS, 633°COD
RAC—-2713) = VOERTORRAE I/ BRELZE T 5, F/350°CHEOREMEL, 72/ —
WEE, Freru—X, ZVZVOEBRORBAEHNEE L OLEDLNS, HERKDELOHI0
CHRATHIH, BLOK V=V BBETIHTHA I,

360 BB DEMERICH 5 468°CHEEDHKEMY — 212, 150 HEDEHE LD LOERMICETLT
WEY, BERIZMETH 2, cOTERT7 =/ —VEBIOIHEADE LIt v —ZABERELTHE DO
EBbND, B2CORME—I1Z) F=v LBbnss, 463°C ORHA Y —7 LEMRICHTALEBRER
LT3,

150 B & DEHHERIC A 5 7z 568°C OFROFEFIL, HELOETICH - T 574°C L ERANCBITL,
FRMBMIETH ZBBBIRE— 7 KB LTV D, ZOE—7 IZHANT 2RSIABYRIZAE SN,
BZ O EHEBRO IS HOBEME LHEEI N, B T T 21 Licd-> TS O ICEAESRH L, BER
B - THRBICHTT 2 b0 LBbh B, 433°C

~nay 7 EEORBRBMES X UEHERE Phiobaphene
BEOBHEBORMY — 7 PRBFICONT, ~4a T

oy 7R 25 Bk Uiz His @ DSC g £ aagC

(Fig. 18) 152 ORAORBEHEE Lic £ | Bark phenolc
JEHERRE D 422°C © BB E— 713, 419°C & ;

RRHREC—I%RT 7/ —VBIE, 433°CO
REC -7 RBT70NT L VOREME -7 LIZIF—
BT B, 485°CHHEDHROBRTIE 7 =/ — v
BRI IC A 5h 3 486°C DFEB L — 7 ICHN L,
350°C BT AL E LRl & LT, 7ass i
7 2V OREBENER LTS bOLEDNS, Bark phenolic
PIED & S B IE ORI — 7 P FE ;
FHOMLRER, AEYHOFBERS ORI RE . AN
EL-BT3BANEVCERG, CnbORS | . o L
BEIEZBEYS, BORERSORECRE T L P B
LIEWRETHALTHZ D ERbNS, REF Temperature("C)
ST BRSO E—7 RO 2hAH N5, Fig. 18, ~Aavy 7R L3HLE
BRADE—7 BHEEKER LD, THELTH MRHOD S Cllfk

DSC curves of organic components
B EDEENREL, XSIE—IBROBNPEN isolated from Hemlock bark.

Lignin
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BFRLEOBERBERL DI, BEELLTRINIBDTHAD, TLEBRPOC— BEELT
LH—HLUISWBAYH 5, FIEP 3AME KORMEESO DTA T80T, AMOE—7 BELHEYT
ZHEET7 5/ vaYOE—BECTNOEE C E2R/RNTNE, REDIAMD DTA KBENT, V7
=V L BOBES & OB RERD ISR, V=V ERBBAT AR ONTHORS O ¥ — 7 BENE
BENCETT 2EHAZEYD, AMho) 7= vy sfhoRsOBMEREENH LT 5, Fle~ikin
— AR —ROBSMHERBICEE LTV BT EEREL TR, LOKI LT ERBEREYELE
BRUTHW2EBBSETEEIONDCETHY, LB THERSEXRTLI—HELENEDLED
N3,

150 AR OBERICA OGNEBHTY » — 715 48°CORBMEC—213, 7=/ — VBRI OR#M -7
(48°C) Ic—HT 5, 485°CORME—7 37 =/ —VBIBBIC N Bo/MRAE—7 (486°C) T,
S CORME—I R /=vOR#ME~7 (523°C) IKRIZ—BT 5,

360 HBOEREMICH SN D MICORIMY— 12, 7=/ —v I HMORHE—7 48°C) DB
{, BEBRHEDED 150 ARORERORME — 7 KENTHETH S, BELLHUHE L7 =/ —
NVBIMBAAFEEXRZ LT, TRIREAMELT =/ —VBRIBORBREC— I BEBE LD EEDN S,
507°C OMTARRIAE R V=V OR# LY —7 (507°C) ITHEHT 3,

BLEEMICA SN B 552°C DRE Y — 7 IKHEYT 2 HFBBSRAEYDICS LRI, 77 YEHL
TD 360 AHRORERBICA DN STLCORB Y — 7 LR BEMEORRY—2 LBbhd, 57V
BPL S OEEPEICEARTERTS 24, BRBESOBOPE - MAOKEENRIL LD TEL S,

530°C 527°C
Humic acid Humic acid
)[ like substance like substance
£
S
=
S :
w 2
]
Humic acid ]
. umic aci Humic acid
345°C (150 days’ piling) ' il
345°C (150 days' piling)
Humic acid Humic acid
I 360 days' pili
(360 days' piling) U5C {360 days" piing)
T T ) T L T 1 A T 1 1 4 L) I T I T T T L]
200 300 400 500 600 700 200 300 400 500 600 700
Temperature ("C) Temperature("C)
Fig. 19. ZHTHMBMNE L BHEERS L OTEREERS Fig. 20. FHEBOE L1 EHEES X CEER
MEODOD S CHE#E (77 V855 F) BRYEDOD S Cilifg(~ o9 v 7185)
DSC curves of humic acids and humic DSC curves of humic acids and humic
acid like substance treated with dilute acid like substance treated with dilute

H3SO, (Lauan sawdust). HSO, (Hemlock bark).
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RHEDREEREEHT 28, SBRECIAMRESERENEOREICEI TS 345, REKBET
EROOT, RERBEEYE EHEEVEDP ORDL T EARNTN DS, EEOERTRINEET-T
WIRNDT, DSCi#cRbN s HRRAB FEEHE L EL NS, 2 TLNLDERAEREL
eBa, REHENEOLIENT 3, SSUEHBOBRRECERBICRIDHEIPERI LI

FRHEYBELREDOH N BAEHRET S HHE LT, 2.5% © HSO, i THEESHET T 30 M
IRFBEFT 5 70 MBHOBEHER® DSC fifhi 7R3 & Fig. 19, 20 0L B0 TH 5,

TP E SROBEORHERICS DN/ M RHAE— 7 RIEA L, QENE RSB 2 20HR
REC— 7 PRAEEFE D/ 04 — Y ICEL LT, RICHEEBRMoREIES Y =0 DSC D%
ILERUIH, DRVEMLTOEZ D OROE D KIEE U, FMBNE L EEROEERORE
E—7BER, 121 =V E—HLTHY, BRBORKY—IHBRIBUL TV S, ERBORHY
— BB, 77 VBB TO360 FROEBERTIRIZE-KT 5, BEBREBRHE TR ERMC
MBS, ~Lo v 7 HEOEBER, BEBRRYE, BHEBRELHTVERENCEONDS, DT Ly
S5EADE, BHEBRYEICEESD) =V BEELTED, HELOBRTRSSICER, AHBLEER
TREROERCEST2b0L Bbhiz, BESORBE—/RES Y /V=vDEh—HLEVD
i3, RS & LTRICEL SN, £y =vidn, BEOKMETEIREShTIKEE
THHERDND,

WICRLED FEBRYED BHEBRO DSC Mgl s ol 2ES BlKE L Bbha iRy —7
2, HHBRETH LN BT, chbOE—7 BEMEPERLAYY» SR IEEMEL Y
S DERELD DY, MAABERTOBER—1t—J 0= 757 4 -TREL, $EROREET-
7z, Table 17 IWRT & D IO FNDIKIERED B b, ThENEEHSHRSNI, ChdOBREE
BHRMBD DSC it A O tc L9, o —Z2DAI o — AR EOEBEOEL, izl
EE, HRINEHTRERBMECEERICES LTV bDEBbN S,

IKDMBRDOERERE LR, 77 VB0 TORHEBRBYEL b RERTEL L o285, Zoflt

Table 17. BHEBRONIKSBEDICETNIEOR—rs—J =
757 4 —ELIKRMRBRE RS

Paperchlomatography of sugars in hybrolytic solution and the

rate of residue after hydrolysis of humic acids.

Suger -
\ Xylose Arabinose Gulcose Res1%1916e)vrate
Humic acid

Lauan sawdust

Raw material* + + + 53.6
150 days’ piling + + + 55.3
360 days’ piling + + + 56,5
Hemlock bark

Raw material* + + + 68.5
150 days’ piling + + 58.9
360 days’ piling + =+ 55.5

& +REHEOELEERYT,
Remark : The mark (+) showes “existance”.
* FEEBE$E Humic acid like substance.
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Table 18. B #H ® o R # E

Calorific value of humic acids. (Ash free and dry)
. . Calcrimetry . . Calorimetry
Humic acid (meal/mg) Humic acid (mcal/mg)
Lauan sawdust Hemlock bark
Raw material* 3.720 Raw material* 4,089
150 days’ piling 3. 500 150 days’ piling 4, 000
360 days’ piling 3. 504 360 days’ piling 3.614

* JEHEERFYE  Humic acid like substance.

OETOBRD SRR S NI, CNODIKABEEZESER, ThTho 2EREE DK 50~60%
ICHEET S, 20T LRBERPOERAHON 0% i3, H[EOMKIETERCABINIHARK
BICHD, BRE—JICRINIPOOEEMER, BOTOHREO O LEDNS,
BHBRFROECPREROMSBEIRATIETRINI L 00, BBHEZILCRABIOREL, £
OER%E Table 18 KR Lo

TR E DR HBERIE SR bE S, EERHORBIENPPETHEICS S, O &id DSC
MTIHMEREH ORI AN RA TRESHRMCBIT L, ILHERBBHEME LEbh3R#C—
TBHBONIT LI EDP LI, DULAERT AL IKBEbNSG, UL UEHEBROLRICEBROENY /=
vid, BERHOREICH - THRAESET L TEYD (Table 11 2H), BEBRELMREED Y /= v
THDHONTNB L Ep D, BHEBORRBOETRIERTE 3, BERORAER, RUEEBEOY
F=YRORENTER, BERSY 7= Y UAORBEDNEO ORI 5 SBRENTVEC &IC
&%, BETAEBRBSORMELHELHER, 72/ —E3,875 fsotio—x2500 V=
¥ 3,400, 7w 77 =¥ 3,000mecalimg THY, WFhd Y7 =YD 4, 600~4,800mcal/mg it T
PROMNED, T HBFRHOERICHOREAENET I TERE LT, BRELAOHEBIS2ERS
BOmRD, HMWCREGEMES S CESFERO—DEEL NS,

VI-3 HHES O BHEBEMEOERICET 528

HIEE TILBNT, REYOHER/IEE TERST 2 BHBOERZBH L, £0RVERETR
ERICEET 2 HERS OESLERERICED 5 38, REKZOFMNLbN, FBLBEA
THCEWHE LS, S DT E2EMT BT, KEGPOEREBES L MREYE & L BlERE
B DERERET - .

VI-3-1 Zz/—ILEh on%ER

(1) EBRFELLUHTHE

MRlE LTREYDICEET B =) VB, 7058, V) VHEE, p-t Fud YREAERB XU
=Y YREDHEMT =/ —VEERV, 72/ —2BEOEREBOBO 25mg £V 10mg B
A A VKB0ml LU, CHICHEHRIKEMZI TS S5 L 28°C THE LIk, S, FBE 2m!
ZBRBLUTINA 2, 2hoDHA 100m! D=fA7 52 aicAN, O%EY Forviivf /nf—3
AT A WELTY—~ L, FlBAAVK0OmMIIC 27 Y 10mg & R LBK 2ml 2NZb0%
MEBELR, 2hooRRMENK X 5HRERITH L.

Blicy ) v, =) VE, p-k Fo:vZEER, =) YOK 10mglc, <7t 30mg &
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HEAE B 2ml & 50ml QR4 & VKICHES LT 28°C TR L, BERBRYEOERERITH L,

E S ICHIDFRRE 100mg ZEBOFHTEEL, RIFOW OBEF LI COs FAREBNERE R
WT, ERRICH ZBERE L.

THE, FAMORIRR =7 PVORER, HEREZEERREST 218413 25, 000 HET 10 SRS
B U7tk EBEEHEI200-20 4 T — AARERTRE Ui,

BHEEEE O MBI SIAKIC 0.5% NaOH % 50ml inZ, X OICEMEET pH 2.0 T 3
Waremo L, BiA 4 /KTHRS UTERER U,

gl 87 ; 120 days after
1.6 '
]
1.44 |
!
1.2 Start
f\]. O‘ 1
g 1.0
St
0.8 0.8+
120 days
0.6 ,./ after 0.6 1
/7 45 days after
| ;45 days | ;
0.4 A4 atter 0.4 ;
R4 K
0.24 S 0.24
i Tl TITI i start ’
L= T T - ey
700 600 500 400 350 400 300 200

Wave length(nm)
Fig. 21, p-t FoF+ YZREROBEYHMBC I ZRRA RS P vOE

Change of absorption spectra of p-hydroxybenzaic acid in the
course of microbial decomposition,

gl.B‘ ,
1.64 5 45 days
o after
< 1.4+ 1.4
1.24 20days 1 2] ]
/ after 1| Start
1.04 / 1.0
~/.
0.84 J 0.81
; -+ 45 days
0.6+ s after 0.61 ;
’ L '.'
0.4 s 4 ‘.
/./ . 0.4 ) 4 120 days after
0.2- Pt o2 4
eIl Start ’
T ~r po—— ot U s
700 600 500 400 350 400 300 200

Wave length(nm)
Fig. 22. =Y VEROBMEHMHRIC E BN A < P vDEL

Change of absorption spectra of vanillic acid in the course
of microbial decomposition.



WEAREPIEHE HINUS

2181 |45 days atter
~1.6 pl20days 1.6 p
< I after :
‘ I}
1.4J H 1.4 Start
." ’
1.24 i 1.2
i
1.0 g 1.01
/
0.84 ; 0.8 ;120 days after
d /
P , 45 days 0.6
;  after
'l
0.44
o a =
700 600 500 400 350 400 300 200

Wave length(nm)
Fig. 23. /=) ¥ OREISMRIZ L BRINA 27 b vDEAL

Change of absorption spectra of vanillin in the course of
microbial decomposition.

2007 Ferulic acid
y———— -0
o .
—~ 1804
2 Vil acid
a
€
& 1604 a-Hydroxybenzoic acid
oo PO
o 1404 A
é ," Syringic acid
o »
(@} d B
3 120 /
100 4
80 1
50+ Control
e
//—0
401 LA
L .-=&"" Vanillin
AT
20 1
L) ) T 1 T T 1
20 40 60 20 100 120 140

Incubation period(day)
Fig. 24. 7 =/ —VEOBREDSBICB T 25EBE COs REBDEF

Relation between incubation period and the amount of CO,
release in the process of microbial decomposition of phenols.
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(2) # -3

£7 =) —VEOERRICONT, THEE, EALORINZ <7 FvERlELERE Fig. 21, 22,
23 IR U, $EE 45 BRI 7 = / —VEBHORABOTINA <2 b sz n— Ficish, 120 BT
BEAEZDEENRS SN, TEBTRERNBERAFERE SREESEBDTEL, BEALRE
BERTH B, BEMMMSELLE LARERE SBREMEMN U, AR YY) v ARERE
BLEBEroRBARKERLLD, p-e Fod VREFREBRERTE -7

RIEMRERET - L BEO 4 BBEOY ) Y I, =) VB, p-c FodVERRR, N=I)V%
140 B 28°C TR Lo, RBED O BHEBRERDEZ S8 LLFENEEZAE L, TORE dlog K
0.514~0.755, RF 27.9~72.8 DREAT LIz, TRABOELTERL, COs #ARLERE WELL
HER%E Fig. 24 WRUk, =Y YERMBO 7 = / — VBRI 40 BEL S CO #'2 D RERD
£<{180, 100 BEE TN BAMIC BOT 2 BARL bND, =) VidkER 30 BEETRIZL
AL COs FRADRENHONT, TORIIIRXICHET IHEICHHET T~

VI-3-2 a-tIR—RBICRREIA—ZDSNER

(1) ERHES XA HE

eI —2R, KO —AF FTVBRTLDI-20HETHE L, Chd DR 500mg
KARZ v 30mg B=ZHAT7FRIIRED, HEEEE 2ml 2L TE SIKHA 4 VKTRERES L,
753Z23Q0%2EY) FublbYllef 7 aRl—5 R 74 VAT Y= LT 28°CTHE LR, HiEgEY
B ER I-3-1 DHFETT - o

(2) # £

Kk 140 B RICERMAES MBS LT LN LR e, £ORRE Table 19 IR LA
B, a-ene—ZAMm5id 4log K 0.923, RF 6.5 OHED, wutkio—2hoid dlog K 1.024, RF
7.6 ORETHREBAROIERBEMESE SN,

VI-3-3 UF=rhon%ER

(1) EBRFES LU HE

Y 75=vR57 /BB TEL~L0 v 7REFERD»D 1-20HET Kuason ) 7'= & UTHEEL
7oo £V 7=V 500mg iIKR7 bV 30mg LR FEW 2ml AT, BIRREEROSETEEL ),
REBRGE OSBRI I-3-1 OHETIT > 72

Table 19. HBRSOERICL - TH S W HHBEHNE OFZHEER
Optical properties of humic acid like substances produced
during cultivation of organic components.

Organic component l 4log K RF
) 400 nm 600 nm
Syringic acid : 0.323 1,055 0.514 72.8
Vanillic acid 0. 294 1,673 0.755 72.6
p-Hydroxybenzoic acid 0,087 0. 400 0, 662 22,9
Vanillin 0.100 0. 455 0, 658 26,7
a-Cellulose 0.193 1,617 0.923 6.5
Holocellulose 0. 165 1,742 1,024 7.6
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(2) # e

2 ARIEEE U REEBREL AL T, WHREO RNA < brBXU dlog K ZRIEL
7o DR Fig. 25 KR EBLTH 5,

FRID Y 7= v 8 U RO B EBRBEMER, SERLESBEMNEL, K57 vl
ICEDEADHED, ~AT v Z7BE TR, 500mm HEICHE 7 =/ —VEREHESISNS T o— FIEEIEK
whH b,

2 AR EA G U BEREVER, REEBICOI > TREESERL, FEREBRKZOHE
B, ~NAT y JRIFIRT 7 VB PRETAEERE SERESKE S, 500nm HEDRIX
BIRERMNCHNTEECAED, 2oL S ic ATRBOREES RIRNERKIC L 5 S oEnEm» 5
3, BREABETLTO3X5IcBbhs, Ll dlog K BEBEERNTRLENLTEYD, COAD
SR DHEIRETH 5,

~0.4
<
= Hemlock bark (After 60 day's)
’ =0.665
0.3 Alog K=0.66
0.24 ,.—""" Lauan sawdust(After 60 day's)
;7 dlog K=1.021
B /./' Hemlock bark(start)
0.14 o7 " 4log K=0.433
: =~ lLauan sawdust(start)
Jlog K=0.750
700 600 500 400 350
Wave length(nm)
Fig. 25, V) 7/ =Y OBEHIBIC X - TER S - BERKDE
DFIRR <7 b v
Absorption spectra of humic acid like substances produced
in the process of microbial decomposition.
Hemlock bark 200 days" piling
! Alog K=0.657
/
21.2- ¢ 100 days' piling
< 1 Alog K=0.632
-I ./
1.04 //!
v//'
0.81 o
Jr
/7
an sawd i, ks
041 Lau Ut 0 days pilg 0.6 iy
= , Alog K=0.699 S
0.3- /", 100 days’ piling <
/7 / dlogK=0.766  0.41 g
0.2 /" Raw material 7 -
B 50 days' pilin,
dlogK=0.716 | A . AlogyK=pD.6§6
0.1 : Ram material
dlog K=0.471
T T T T v T T T T — ]
700 600 500 400 300 700 600 500 400 300

Wave length(nm)
Fig. 26. SHERBBED ) 7= v ooEk LI BHEBRGEDKRNA RS b

Absorption spectra of humic acid like substances isolated from
lignin under different piling stages.
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WICRHERBED ) 7=V 5, RERMESMRETOE LB TvR ) WE, BREDSERERR
MBEEAIL, THEORRA<Z b LT dlog K ORIERREE Fig. 26 it;RLI*,

BHERT T VEHT, ~sny s, HERFHOBEBIC OERRIRIC Dic»o TRELT
D, BIEREBRCHEESEASRD bR, HUHERKETR~L0 v 7 BEOBRESR, 77 VEH
{FROREN, dlog K i3HRES 100 BELOYIBRME T, 77 vE0 FTHPPREVD, HERRRE
BELARZEFEALEZRHL LN,

VI-3-4 # & £ B

BlEo & 5 iR RROERER, WIhoRsd» o bEBany LEBAOEERBHESER SN,
COMBET =/ —NVEORBICET S CO HAREEN LA DL, ROLIRTENELONS, &
MU7zR7 v REREE UCHREY O, BENERICIRD, 7=/ —NVESSRINBD, 3FEY
PHEHORBEDTEDNE - AU TBHEBBEYESERSNZ, COs F AREEESRD - RBICHEE
T 505 100 REED S AL ERLES bhl, COEEEC LTHRRSOIEHS—REL, 28D
LERILADC X 3 BHBRRYEBERINIBELEDNS, =) VOEBRER TRIHRRBICENT
COz # ADREBDH DN 57, FRIZELUCEBETE REHICS LT BEFABD 22D, @
HBRETRMADOHEE, BHTERL -7, HIBEORMERET 2 LBRCEELT, et
BEUEHLEREEDNS,

a0 —2P Fo ko —2 o OEEBRBRMEDERICONTIIROLHICELIOND, Bt
~e & 3iC Kononovat® oz Qi DFEE S, KRG E =3 VvF—FE UTHAT 2 BEHOBAESP
REERDERT, BHEOERICEET 2 EBHEAINTNS, Lid-T ZOERTHONWCYE
i3, e~k vo—2pfu-eo—ZAHROBHEBRBEHEEEZL NS,

ERIN BRERHFHED 4log K & RF LOMici3 —E0EABE GNT, ChbORFH LI
BRELHETICLREETH 3, GROEI»SLLEAR, 600nm ORIEN—DOHRLEN
B0 LOEPBRYY VIR, =Y YBAROEEBBYEISROIKEL, p-t Fax v REFR,
=) VHROBOHRG/NSN, SHBEHROLOR NS DPNISEER L,

e-m—-REke o -2 5ERINBERBYEOLKE, £EREEOSTRRE% Table
20 IR LIz, EBUOMBICHNTRESE, EXEGBLLEL, FREZRQBOHMBEECHION
b, FNBHBEBRBOEEMLCHM LY /= V20T, ILIEERRESE-AROFETELT

Table 20. JRK{tHrH K URRILHDFRICE ST BHEBRBHE D
K%, EXEE

Contents of carbon and nitrogen of carbohydrates and humic acid like
substances produced during cultivation of carbohydrates.

(Ash free and dry)

C N

Substance (%) (%)
Humic acid like substance produced from e-Cellulose 41,28 0.04
a—Cellulose 44,13 5.75
Humic acid like substance produced from holocellulose 45, 63 0,02
Holocellulose 47,62 6,08
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WHVEE, BREYE BEBEEDELAEL, BINA<7 bvBLT 4log K ZRU7: (Fig. 26 &
K. HRMBHOBBICEOEEERE SBICRESH D, HICEERBOBMBENENIZDIC 4log K
BRELB-TNG, RICHEMIC S BERO dlog K B8Rk {RARBENELhC &b, V7
= VY AHROBEHEROERP R CEEEEL T2 b0 L Bbh s,

VI AEMOEDICK T 5 EFHEEMY L #ELOMF

SRS AB YT HIBICHR LIcBE, TOBPHEHHPOEHIC b & 288, —RICRFDPF I L BOLEFTLR
BIRZBRRFARPLEDEONTEY, BEWEL LN, CORRRIREVCEEINIEBHEDE
REBHDEEAONTHY, ELEFEEYEE UTIEH, £ V=Y, 72/ —VB, 7=/ —NVTN
Fe FREBMoNTOE, BPTLT =/ —VBRICET 3WEPIDRIPUDHLNZH, ThEOR
LREYEEICHRT 5 0N, REDIER L RENDIHEND, EEAEDOABYIIEE
BOBMT = / —VBEEATED, i) 7= OREPFHET/N=Y VBD p-t Fo+ YRZEEFRT
ED7 =/ —VBBRLNCHEP DD, RERPAREREHOY = / —VBIKFEERT 2 EZZ 505
EFREIERTENY, D LEOBE» OAEYOLBHEMLHEIEOEBZERETEC Lt L,

Vi1 FEb L CREEEOEDICHT 5 £ FREH

(1) EBRF B

HAOBTFORFEPLFFAMOERICET 2HEVEOEE R, EYOEHICL - TR S, —Hick
EAEPELTAYHIEL Y, NE, *TY, beb, NIFAOLOBTPLHEBANLLTHS
B, EFRIAVHEA 3 OBEFER O,

BTFi2d o Lw 5% NaClo ®ic 30 MERE L, BEKTHREL ANV, BBRIEREER
ROEMEET 1g HME Yy —LViICED, KEKTEBRBICUSLKRETZ 20 T &, 28°COERRBIC
ANTHIVRET 1BEEE U, BIIKKEKDOAHTHERELCSDENHE Lice BREHZ LI
BEHIE, ERBREVEFERCEET I BIEHY, F/7~10 BEECLEEHPM TR BETh o
BOTTAEBMREER D, REZLABROBEEIC LT, WHOMEESE 100 & LER K
EEBEHLE LUTRR UL, Z0RGECHEDONIERY, BRRELEH» oHEEEZHE L,

REHORBHEMBBIC OO TOLEYBIER, £FEEHREET 1g AYERY, £+ 100m!/ O~V
€Y, TX /=), 60°CORKTIERME Lico £Hlide 20m/ TREBRELTLL Sml 2 v —
Uik D, IBEEAEREITBEA AV KSml 2N e, MEFERZIROEBD TH 2,

BB OO TRAKEESA A Y OREEHE~3 120, BEELE LcMbico>0Td 7R L
foo BRIEFEMBETR KRNI 50ml % 2g DT V35— 3F 4 + IRA-410% L1z, MBEHK & BEHRTESR
¥, RREBEROELEROBETT -,

(2) WRBIUEER

AEVCEEEELTT A b LIRS Table 21 KR LTco WTFNOKEDLHNREEZ T Eb-TH
D, HEREUSEDONG. BIHEEOROBESTELTRATI Y, TAYAEE/ +, BET
He/%, ~suvy, AVESEETHZ. HERRMEGHEEOBEERL DI, HEROKREHE
JEIZ DT F A b Lz, Table 22 iICRT X DIC, HEAREMYE bERREOBEICHEOCEEEISEBR L/
D, WHONLLBAERICH D, L UHEERD BOAREHTIE, EEESRED OIEESETIC
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Table 21.

NI HREAIVOEBENTE2REHDOESE

Influence of woody materials on the growth of radish seedlings.

Woody substance

Growth index

Sugi (Cryptomeria japonica) sawdust
Hinoki (Chamaecyparis obtusa) sawdust
Lauan sawdust

Douglas Fir sawdust

Karamatsu (Larix leptolepis) sawdust

Port-Orford-Cedar (Chemaecyparis lawsonina) sawdust

Akamatsu (Pinus densiflora) sawdust
Tsuga (Tsuga sieboldii) sawdust
Spruce sawdust

Sugi bark

Karamatsu bark

Hinoki bark

Hemlock (Tsuga helerophylla) bark
Kashi (Cyclobalanopsis spp.) bark

83.
81,
95.
82,
75,
60.
84,
93.
87.
91,
75,
81,
71,
80.

[ B o« N ” L S N« N« - IRV B @ BV o}

& AFER (B)=RHoEhE/SRROEME (0.2328)
Remark : Growth index (%)=Dry weight of sample plants/Dry weight of the plants in

control test (0.232g).

Table 22.

NV AL L 2y DERICHT 5ARERE SUARERECRE

Influence of woody materials and woody composts on the growth

of radish seedlings.

Substance Growth index
Hemlock bark Raw material 71,4
100 days piling 86. 3
360 days piling 102, 6
Hinoki sawdust Raw material 81.0
100 days piling 90.7
Port-Orford-Cedar sawdust Raw material 69, 4
100 days piling 92.3
Kashi bark Raw material 84.9
240 days piling 110.8
Hardwood bark Raw material 101.1
30 days piling 112, 4
Waste of oyster mushroom sawdust cultiva- Raw material 99,7
tion 100 days piling 104, 7
Waste of winter mushroom sawdust cultiva- Raw material 91,0
tion ’ 100 days piling 114.8

T EFER B)=BHoRHE/NRXOEYE (0.204g)

Remark : Growth index (%) =Dry weight of sample plants/Dry weight of the plants in control test

0.204g).
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Table 23. NYALA avOEFCRTIEHMBHOEE
Influence of earch extractive on the growth of radish seedlings.
Sabstance extrnstive [extiattivelentractive Note

Hemlock bark No. 1 111.6 58.5 97.0 . .
Hemlock bark No. 2 83.8 ngsgﬁguvgz.so;nﬁgivggsl;
Karamatsu bark No. 1 120, 8 68. 4 90. 1 . .
Karamatsu bark No. 2 91.5 ;I}};Bs;frfguz:i?ﬁgivgﬁ
Douglas Fir sawdust 118.6 90. 4 96.2
Karamatsu sawdust 108,0 92,1 95,7
Port-Orford-Cedar sawdust 115.9 84.8 82.7
Hinoki sawdust 100. 9 86.8 94,7
Hemlock bark compost

100 days’ piling 111,2 84,5 98,1
Douglas Fir sawdust compost

100 days’ piling No. 1 117, 7 93, 4 100. 4

100 days’ piling No 2 108.5 Cation removed
Port-Orford-Cedar sawdust compost

100 days’ piling No. 1 111.9 96. 6 105, 1

100 days’ piling No. 2 105, 0 Cation removed
Hinoki sawdust compost

100 days’ piling No. 1 122,2 87.1 101.0

100 days’ piling No. 2 101.0 Cation removed

¥ EFRAFREETERR £FER B) = o E/MBROEHE (0.2028)

Remark : Figures mean growth index. Growth index (%)=Dry weight of sample plants/Dry weight of
the plants in control test (0.202g).

Table 24.

NYAEA 3V OEFIHT AEREHOEE

Influence of earch extractive on the growth of radish seedlings.

Substance

Benzen extractive

Ethanol extractive

Hot water
extractive

Hemlock bark No. 1

B0 wHEn

Many torn-off root tips

BERL

Many browned roots

Hemlock bark No. 2

RASH

BWERE

Many browned roots

Fine roots

Karamatsu bark No. 1

RS

Many short roots

BREO TR

Many torn-off root tips
BERLL

Many browned roots

ERE N

Many short roots
BERDD

Browned roots

Karamatsu bark No, 2

RO

BERZ N

Many browned roots

Fine roots

Dauglas Fir sawdust

BB

Short roots

ERB0

Short roots
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Table 24. (2-3%) (Continued)

. . Hot water
Substance Benzen extractive Ethanol extractive extractive
GHRBY ERE N
Karamatsu sawdust Short roots Many short roots
R HBbb ERDYD
Hinoki sawdust Short roots Short roots
Hemlock bark compost HRHD
(100 days’ piling) Short roots

F:No.2 i No.1D1/10 BTHRER L1,
Remark : No. 2 is tested with 1f10 amount of No. 1 test.

i, IO ENBERT 28BS B,

FRBMNCDOOTT R b Licki®R% Table 23, 24 IR LT, XY ¥ VIIEMICBEREY & bEBH
FHRED NS, ©LANRKL EOATREERTBALS ONE, T4/ —VEHYOEENRR
TH D05, HHEHOBBICHENREESERT 2 EMLL 65, BRBEHDOS b7 ) #Ee /£
PR EEIROERAND 308, SRMNCEOTIICIRRETELZ2RETHD, FEERHOR
BICEOREMRS SN 85, BEELELEKMEY TR, MLEOR&E1REAZENS DN
ipotoe Uikt - THRLT 25 ICRINLABIRMOB TR, B4 2 vREEOREERMECIELRL
LD LEDLNS,

VI-2 KEHEICREHECEENZ 7z /—IEE

(1) ZBRFH

RERK} 3g A4 4 VK 100m! ZMA T 1RBMREREB L, 35IC 50ml QB4 4 ¥ KTHEL
teo AWK HCl 2MATpH 2.0 L L, =F v =—F TR Ui, =—F Afihikid 5 % NaHCO,
BRTIRD, T—FwEpBEL, Todh Y ditikid HCL T pH 2.0 & LTHU = — 7 Al 2TV,
COMBEEH I0m! FTERELT/ o< b5 74 =S L,

Tod Y KA BESE 3g ic 2N © NaOH 100m! 24T, ZET4BH0 MASEE -
Yoo SEMEIIN T ARBRTRAL, BE% 50ml O 4 ¥k THE L TiEkic HCl 2z T pH 2.0
LU, KM ERBICT—~FARBATD, 10ml KBHELTI/ o< 757 4 —SHFiIc L1,

R=r—sn2 777 4 —EEERE No. 50 2\, 3BT VE=YREMMUIL -T2/ — 0%
BEEE LT, TRETBEBERLY:, 7=/ - VRORBII TV IV 7 = VBTN, 26,
BE I R R & el UCHE U,

(2) HRBIUEZR

Table 25, 26 WAE ¥k L UHERE 100 REDHEBOKMHEE Tvh V) IKRSBEERRD 7 = / —v
B, R——7u2 b 574 —CHRELEERERL,

KIBED 7 = / —VBICDNTH B &, =) VEBRRBATOREYE SCHEL S, p-k Fof vk
BBERBALTOAREYHE —BOEE»r SR SN, TDM7 =V58, p-7 v VBB XU Re {H0.17
ELBIZKREED T = / —VEED KEY D SRBI NN, HERICOWTR ~L0 v 7#EHS Re fE
0.17DARy MR IN/EY T, MMOHERLSIIBRBINIEP 2,
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Table 25. KEWS KUCABHELEOKMLEDDOT = / — V&
(R=R=m2 bS5 7 4 —FILLD)
Phenolic acids in cold water extractive of woody materials and
woody composts (by paperchlomatography method).

Phenolic scid_|GRLE Vol o s | e st | e
CO%’;‘Z%E;%; g‘t?;tthe Brown | Orange Yellow l}eudr-pl e Red B%‘glvlv 0’;
Sugi swdust
Raw material + +
100 days’ piling ++ +
Hinoki sawdust
Raw material + ++ + +4+
100 days’ piling 4+ :
Spruce sawdust
Raw material + ++ + +++ +
100 days’ piling ++
Port-Orford-Cedar sawdust
Raw material ++ ++ + + +
100 days’ piling +4++
Hemlock bark
Raw material ++ +++ +++ + +
100 days’ piling + + ++

i Rp (T p-t FEVEZERBOBHEREE 100 & ULTHE L7,
Remark : Rp is caluculated as shift length of p~Hydroxybenzoic acid is 100.

Table 26. KE¥E L CAREHIEOKERIGF F Y ¥ 2T X BIKS B
D7 =/ =g (== n= s 57 4 —HITEB)
Phenolic acids in hydrolytic liquid with NaOH of woody materials
and woody composts (by paperchlomatography method).

prevoic acid | GeRES] Vo [T "o | et | e
Colé);rzac.’t_iro‘; gbes;tthe Brown | Orange Yellow Rfffl: ple Red nglvlv ;1‘;7
Sugi sawdust
Raw material ++ + + +
100 days’ piling + 4+ + +
Hinoki sawdust
Raw material +4+ | +++ + 44
100 days’ piling ++ ++ ++ +
Spruce sawdust
Raw material + + + T+
100 days’ piling ++ ++ +++
Port-Orford-Cedar sawdust
Raw material + + 44 + 44 44
100 days’ piling ++ ++ +++
Hemlock bark
Raw material ++ +++ + + ++ +
100 days’ piling ++ ++ +4++ ++ +

H:Rridp-t Voo ZERBROBHIERE 100 & LTHE L.,
Remark : Rp is caluculated as shift length of p-Hydroxybenzoic acid is 100.
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EMBRTEOBRERBAT S L, MEEOBRNAEYDP LR, RO =/ — VBB IO, TIEE
WTRBEHRRAEy FPAASVERIICSH B, T2/ —VHHRICHOEERS LRI (Table 23 &
), HEHEORBMNITE / —VTHEINIERRED T = / - VEBOBEEPEE L OBFREMBEN
bOEEbNhB,

TR Y MKSBE P DREEINE 7 =/ —VBIEDOWTERNE, KEBICONWTLBEEN=Y VR,
P Fof VREERR, 7278, v/ FPAOLETOREYD SBRBEhic, p-7 <VBRE Re B
0.17D7 = / —VEBDE /BB TE, ~bny 8EPS, ReELSID 7/ —BRIE~NLT Y
7 MR ot a I,

NR=Y VER, p-t FoF VREAER, 72 V5BRILTCOHERIOBRBENLED, b/ :B08TH
B, ~aoy ZERHERTR -7 < VBEE ReH0.17 D7 = / —VBRBRIBE N, MKMRICK 5T
Bond 7./ —VEBROBER, KEY HEE AKMER»PSBHINI DIV LS, TIERN
THDH, HEOHMAMy PBRENERICH 2, HEHF LD IRBAOEMEENCHRATE LT =/
—VBDEEE, Tooh ) KMREOFBAKHLD B0 EEBE LTS, Smimat? BAM O 7 v
B VBT p-0 = VB E 7 2V S BEMEYNIC RN, DE® SEMEE T v ) RET RROF
BHEERE Ui, Swrat FE5i0) 7= VORBICIE, p-b Fo s v REER, ~=) VB, vV
HE, 72NV BREBIRAFNRTERETAL EAHEL TS, Peart™ 512 30 O LEMME 1
N @ NaOH TE# L, HBRYhics =/, 7 AVFBREERBLTOEM, ZhED7 =/ —VEE
BY 7= VRO I AT AR TH L L2 MELTN B, L TEEOERERTH ) /= VBRERS
ELT, TRTFNVETEET ST =/ —VEBBSERIZTvA ) IKGETHREL, fBLicb0EBbh
%,

WiCY 7= Y OBEBSRITONTBRR B, B SRIFEBOABREIHEIC LY Pine  Spruce DX
RY F=ve MWL 253U, N=Y VYBP -t Fo+ VEEERITEBLESBONS L LERERLT
BO, ILICHER) S=VIABEITEOSBIERT7 2 v 78, N=) VBREZOMD 7 = / —VEHO
ERABE LTINS, Fi- Coenl® i Spruce 1D ) /= 2 HEBEEHETHRL, S=0 YyREICER
TN EERELTV DS, EFOERMEREE 52L&, KHAKO 7 » / —VEHIZHEREE O BBk
W, BERERNESBEMICS B, Tk I NKSMBERO T =/ — VB EER, BULAS RS EIY
Hohfc, ZOT LEHBLEARTRMEINPTOEIRECHM Y = / — VgL, BAEHIKL ->TE
BN INDH, V=V ERFAELTNET =/ —VEBRESEEKMET 2 ETICRES LoD
DEEDLNG, EYMEOCHER, HERHOBRBICENEEESEBLUED SNBRI Lo, HE
fERRBEMEEGTRECHBINIRELSIEHED T « / —VEBEET 260 BbN3, 12
=y EIRFRICHEE LTS, MEBCIO Y V=2 TFRICELDT7 = / —VERIZ, BHEER
2HEZ N0 LBEbLR S,

VI-3 7z /—VEREOEHICH T 5 EHEEE

(1) ERBRTH®

EREDT7 2/ —VEELT, N=Y) VB, YYVERR, T2V, p-t FoF v REER, BEER
BIXON=Y VOERERO, 7087 2 Vid~an y 78RS SEOFHEDICE D THESE LS
DRV, TNOORKRERA 4 VKICERUT, TUThECEEICRE Ui, #iilko7 =/ —
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Table 27. ~"YhEA4 aVDEBLELETT7 -/ —VEOBEORE

Influence of each phenolic substance in defferent concentrations
on the growth of radish seedlings.

i [#)

Phenolic substance Growth index (%) Groyvth condition after 7 day’s

250ppm | 500ppm | 750ppm |1,000ppm cultivation (1,000 ppm)
Vanillic acid 99.3 91.0 85.0 80,3 Many yellowed leaves

P . Browned-and-withered root

Syringic acid 92.2 94,0 87.4 76,2 tips and leaves
Ferulic acid . 95.8 95,3 85.5 82.0 Many yellowed leaves
» ;f:{iérdroxybenzom 93.1 92,9 84, 6 77.9 | Browned root tips and leaves
Coumaric acid 97.2 98.0 87.3 84,6
Vanillin 90.6 88,1 90.6 77.2 Browned root tips and leaves
Phlobaphene 94.3 88.6 — 83.1

T EEER (B) =3t oEhRE/MRKOEHE (0.2129)
Remark : Growth index (%)=Dry weight of sample plant/Dry weight of plant in control (0.212g).

Table 28. AEHOKMEEP E_—s =/ a2 S 77 4 —HT
DULIT = ) —VBDOAYHEAL 2V K BEBTA b
Growth test on radish seedlings with phenolic acids separated
with paperchlomatography method out of cold water extractive
of woody substances.

Germination| Growth

Phenolic acid fraction rate index Note
(%) (%)
Hemlock bark
Vanillic acid 22 0 Browned-and-stained roots, no grow
p-Hydroxybenzoic acid 90 118
Ferulic acid 30 18 Browned-and-stained roots
p-Coumaric acid 30 25
Rp 1.89 16 0 Browned-and-stained roots, no grow

Hinoki sawduts

Rp 0.17 65 68
Vanillic acid 10 0 Browned-and-stained roots, no grow
p-Hydroxybenzoic acid 47 55
p-Coumaric acid 33 0 Browned-and-stained roots, no grow

Douglas Fir sawdust

Rp 0.17 68 66
Vanillic acid 90 73
p-Hydroxybenzoic acid 54 56
Ferulic acid 41 0 Browned-and-stained roots, no grow
p-Coumaric acid 38 0 Browned-and-stained roots, no grow

#:5g OREHERI,
Remark : Used 5g woody substance.
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NEBPBODAF ) —VEHER LI, BAZVKREMLTHEORE L,

BBEDT =/ —VEE Sml 3DV v — VicAR, V-1 LRARICETHFEOEYREET -7

(2) WEBIUZE

Table 27 KEBED 7 = / —VERICDONT, "V AL A a Y DB 3EGRTEERER LI

&7 =/ —VERITIEE 250 ppm CTABREMSEbN, BEKEL LN TR T3, BIC
1,000ppm EED ¥ Y ¥ HEE, N=Y ¥, p-t Fad YEZERBRITSICGACIEENS S, EE LW
37 = VB, p-7 < ERIZ 400 ppm DB TERMOBOMELME L, #i FBOMER 50~200ppm T
FET 2 C EEME LTV 5, FIHB¥WI/NE, REOEFHEFICHT /3= YROBER 1,000 ppm
PETHBLELTVE, E5KHF=vHHOET L XITHE L TOBEPIINE, ~=) V¥
B, p-e Yuo: v RHER, 7 V58, 7~</EBES 500, 1,000ppm THROBERMIEZ D, WHIE
TELDd BB EERRTVS, HEDESK 72/ —VFOHEER, ZOBEPBEIHSD TR
), WREHOTEHEPEBRITHIRLI T EMNP LI,

WICEBEYOWMER,E 7 =/ —VBOEE L OBRERD 3 1 DICERET - 2. HEHRORBNAEY
DKM P BB T = / — A ERER—1$—2 02} 57 4 —LTHEL, 7=/ —VBOERD
AHy b ERBLAESOBEREYD W - fo WHB - LBERE Y »— VEANTOEBOBA 4 ¥ KEN
A, EQOLE Y HEAay OFEFABELT, ChiETE BBROFET EDRELL, £OEERE
Table 28 ITR L7245, 2TOREHOET = / —VRICHNT 3EH & SEEENS SN, it~ A
oy ZETIRS=Y vERE Re 1,89 3430, b/ 3R FTR~=) YBE p-7 < VRESIT,
LA =Y OEBLTTCR p-7 v VERITSTOBICBENSEDL, ZERZORRRBAONE» -7 Bl
DX RABYOLEER TR, ZHBEICAHETE7 =/ —VEROEREBTREZN, —RICHER
D7 =/ —VROMRERICIE D EELNS,

VI-4 7z /—IVEOREYS R L Lo

BIfICB T, REHOEDICHT 2 EFEEER, MPcERORBTEET 2 BEEORMY -
/= VEDHEERICL ST EHA L, BB ICHEOBESERBER, HEAT2H, o
7z /) —VESEAERCE > THBEINE D EEDNEDT, CORERIPDBEEDIC, 7=/ —W
HDRIC D0 5B ORGEERE T 57w, ROL D ILEREST -7,

(1) EBRFE

BEET 10g OFMLEL 100m! O=Z87 7 2 3iciY, Thlc, =Y Y 0.7mg 284 & v
K% 50mé AT 30°C THE L, —ERRMC EICERORINBO WA <7 v ERELTEE LK,
Fo100°C TEABE LT BB LT 0.1% HARKTHRE L LBIEOWT S, AROFETERLTE
HNMOBIRA <7 b vEJE LI,

(2) WEBLUzx

Fig. 27 ICBEFEOR N L= VBOFEOBRC OV TOERMER LR U, MRELHETRH,
N2 VRO BECERY R 285, 255 nm OWIUERMES, 48 BEfIMICII BB OB -T 3,
100°C T 1 BB A L e 2 MOWIHE X EiE, BREIIELID 008, 2HMKRI Y — 7 BR8ER
LT B, 0.1% ORFATEHE L LHTHE, 72HHETBRIRA RS b LICEE A SRR 51
1B, WO SWH =Y YEBOMRKEBICE I 2 2RI DN TIT » £ EBRRTR, BoBERNOS#
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91.6-
S
1.44
Start
1.2 !
'\ /. After 72hrs., sterilized . . .
1.0 ‘\‘.-‘," by 0.1% chlz Flg. 27, /= I} /&mﬁi%ﬁﬁgk:; 5
i .. solution WX R <=7 bvDEEL CBEHE
0.8 2\ Jii A/ After 12hrs,, sterilized .
NS T atooc DE)
0.6 ! : Change of absorption spectra of
' vanillic acid in the process of
0.44 microbial decomposition (Dif-
, After 48hrs., unsterilized ference of sterilization method).
0.2 i s

350 300 250 200

Wave length(nm) 91.6-
ol start
1.9 /60“0. 240hrs. after
1.04 ,45°C, dshrs. after
0.84

Fig. 28, /=1 YEROMKEHAMRIC X 5 RIX

A7 P ADEA GEREAEDEN) 0.61
Change of absorption spectra of vanillic
acid in the course of microbial de-
composition (Difference of cultural 0.2
temperature).

30°C, 48hrs. after
0.4+

3O 300 %0 200
Wave length(nm)

FiZZELOEEOEES TS, B EOX i =Y VB, Hhofiedick ~TABEN5EC
ELIHENPTH 2,

HRRE L =) VEROMEDBERICONT D EEKEEE Fig. 28 1WiRL7, R 30°C Tit 48 B
Bl =) VEOEHEN HOoNELE T 5B, ZHICH LT 60°C DEREETIE, 240MHKRICENTD
LA EZEDHB BNITN,

) 7=V ARCTETE, BICABRENEOMENIENTH 28, BREICIESHOHELH LN
%o N L33 Pseudomonas BHFEAZEBICERE LT, EREIC) F=rvELU) F=vEF v HEDSHS
FRICDWTEIR L, =Y vo =) YRECOFEHBEBZEETHD, v Y HFREEL =Y VB
MIEET L E, BOTERIEHET AT EAMELTN S, T Pseudomonas BB T HHEMICK - T
Nz VBEHLLEEY D TR VBICESBRBERET Ui, & 51T Pseudomonas oralis FIEI L 3
T 2= aVROESRICONTORE®SRD S, HEoC L3AEYPO 7 = / —VBIIBTFEIE
DTS, MBI > TORBHNBRSICHES NI CEEMNBT 26D TH5, CHLOMEMTHR
RCELEEL, EHOREREI0CLUTE0HON TN S,

HEHRA L DSERR I AT LT 2B S OBRERBES 2 &, 60°CRlLEoEE, HHEED, hiE WCHIK
P oER GOCLT) OB EREARTRT T2, COMIZBYS 72/ —VEP ) 7= Vi
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Table 29. Bk (60°C) BL U 0.1% NaOH {3k THE LIcAEY
DAY HEL AV CEBEBTF R

Growth test on radish seedlings with woody materials washed

with hot water (60°C) and 0.1% NaOH solution

Germination Growth
Woody substance Treatment rate index
(%) (%)
Port-Orford-Cedar sawdust Untreated 20 35
Treated with hot water 95 48
Treated with 0.1% NaOH 90 60
Douglas Fir sawdust Untreated 35 54
Treated with hot water 100 90
Treated with 0.1% NaOH 100 70
Hemlock bark Untreated 40 37
Treated with hot water 95 76
Treated with 0.1% NaOH 100 100

i, B5T 28EMOEBE LA, bRICHEROH « BIICTHLNS, L LEBRCTORTY 2HEH
BT, EERVOREREPREMEIILT L—EEETIVS S, EEOHRE, ORAIC, H50
BESHICHMREI NS b LBEb b, Fi Table 29 i AREMEEKDZ NaOH T Uitk
PR L fERER U, DB OHERMRIRT 5 ¢ N L, HEORER & LTRML 8%
PRENFDHICHELT, HBEBRT VA VKD, IHBRERIEER Tk ) &ET CHEST
bhdclitiid, BlO7 = / -V EEbDTIEL, BEEREDT =/ —VEIb—BEH, KREINB
DT, TOLIBEHBHELICRI>2dDEBEbN B,

VI FERK - REESMOHELBECHIT 212{LEH
HEOE(L

HIEE COMEL SAERERORENEIZ, ERSNIEMHOREL UTEHEEEI&KIC U B
BEZETT L0, ©UAETFREPHIERBECHEFROROEREASOMRARE EKICHENT
5T &, KVBETH S BN, FBESFEOTER MM OKREDORAIE T 51N,
BETR, SARRIOIFECEEICSRE MTT 54D, ENMRRSIENITHEENRD 2, SO
BERPDAREYOTFOWESHERICRIET 50T, REHE &I135% - HREHEEEOEELREMD
REVBETH 5o LIt -> T ORETRECHEBELPOCHEEEOENERT T & E L

-l £ B & #

BHEREBPTESY, FEREBEL B LUFER ELERTORSYOSEZSRMENT, FiE
ER 10,000t REOKETHICE ) 2 HETREL CHEETHRN Lic, MEHMERROEED TH 3,

BOSTRIVVERRIE~LT v 7, RATYORAMHTHY, MERLVE +712EDBAE
REREZRNTN 5, BERREAEHORSGEHARBFRET L 1BERKEALIIE, RV a—aUx
TTREL, BEWET A VREECANTHERRELZT - T3, BAEHAHN1: 1 0B RNESD
NOTBAELPT L, EBEAMOEKRIIN60~T0% £155, ZOREOSKENES MR
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BT EHEPLAOND, REETHIOBMERELTIREEET -k, R7Y2—2aVxTTHY
BAZL, 2RBEEH IO BT TS, BY 2RAEMTHEEMAERTL, A7) a—avy<TTHRD
HUTHREILTWO S, R 1 kRO 20~30 ARSI 60°C IO S EIRS, WHEZI L T2
REFOPMIREMET 525, €ORSCCHREITERUARBAICETT 2, 2IRFEBKTIHE
TORER, HETRELSHWR LI, ZORRIBEEERBIGEY, W1k ZRNLLTESREyY b
THERSERZTOSTICH Uz, ERIZKDZ 60~70% TR BIEH 5, HERTH 2Bk LILHSITRN
IZiT -7,

SR &R FRBRAHOERRNT, FHAEREE 1,000~3,000t O METHICE T 2 BETEDL
DEIR U, BEHEIRH LA XBRESEOHEE LT, W2BEERLAZEROBL, E51KK
AEBOIDIDEORRE U AFREEMAT, Ya<ve—F—TREL, HESTHREELTH
5, FERLHMZORSEAR, FRETHERLOCHLOTIENLLOEBETH 5, 11D LIIHERE
H20AEKEIE, B2ERENLV30 8% HIMISSKIOBHRIC, VFhbyrasro—F—
T, 120 AREICTHABLER T LTV 3, ZOMOKAFE 60~70% icfR/ch, HEEERE1EOH
DIRLETIRH60°CLLEMEE, WORLE—RHET T2, BURSHCEEEITERLTNS, &
3EMOPWHELLBIIFRETETLTN 2, H#EH%H 120 B FTORIL, HETRISER L, 20
BT HIN 2 EREIGEY, W 1kg ZHAICR » P THBERZTOMTICHE U, EBRIIKS % 60~70
% TR D, FR TR 2 BELULESLHFIKNICT » 70

50 BHERIBBTESYOHER(E, XA
S B BA% & 7V VBN TREERTI 1K
é . /\Sawdust BALT, AEH500g £y MiCAN, K
. BRRBAT IT- 7o K% 60~70% i3
;i‘f bv ®L, EEREO 30 HEE 60°C, Ko 30
B " ARIE 45°C, 20 30°C & Ly B a B

= 10.2'5 2.ol~'0 1.oo~' 0.5~ 0.5~ <0"044 L7228 BIFRIITAT - 720

R . .5 0.25  0.044
Particle size(mm) VI-2 fEAR 0%

607 : Chicken AR E LT—RICAV ST B ARE
g. i droppings Yk XU EERO HEHERE R4 &, Fig.
-§ 404 ' P "‘:log excreta 29 DEBYHTHS, BFHEE (10.0mm 2|
2 | o Kf s FOWS £ BV b®) i 1.0mm BLE D
g' o o [ Cattle excreta B2, B2 9 (2.0mm Dl EOEAER
5 Wb D) 1 0.5mm LIk EsHE 70% Bl
S IREHTVE, it UTEERIZ 0.5
2.0 2'01~.|o 1.00~f5 0'8.:25 002841 <o0u mm PIFOEAA, 90% P E% 59 584
Particle size(mm) IR TH B, C D& REEBEOERIC
Fig. 29. ARESHE X CHEROREME RIS ZBEAMEICOWT, BEEROREI
Weight distribution in each fraction divided SR REROE(L AR L, X 5ICHER

by the size of particle in woody material

and livestock excreta. BOREHFEOREICEVES LErERE
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(1) BFFH

NESER KPIT B4 5 PBRAELET T-7, TRHHOBERR 40~50g Z2KB e —H— Tk, #
1,000m! OKEKEMATETSHIEL LIENSHE S5, HZ 0.044, 0.25, 0.5, 1.0, 2.0, 10.0
mm D53V ETHrOINCERT, ZELBOLLVICBEIELBREB L, X 5104 30°CDR/KER

LS SHPNT bo & D K5 BHMEEI Hog excreta —sawdust

REBOE LI, AEUIFRHETIC o 707 P 0.5-0.044mm

DT THEBR S, BIOKS E RS %K ‘g 50 ] O__,t,_\d,,f’ “““

DTHRAHESR & LT L1, 2 2.0~0.5mm
(2) BRBEIUBE g 301 M
ERESHOBBICH S HEMROZI RS 2 ) "'A*“-*"»‘__._._._.A.A\,__%\__._A_<_(_)_.9f:mm

BRICHTLRETRD, Fig. 30, SLIOR 2 IIETES 180 240 300 360

Lice Piling period(day)
BERLBBTUEREOBAR, B%

ROWMCHES  HHoRELagy o Catlle et ~sawdust 0.5~0.044mm

U<, 2.0~0.5mm OBARK 0%, 0.5~ S | e

0.044 mm OESHHI 50%, 0.044mm LI F :% s 7

DEH K 20% OHAE HEHTOD, Bt g 4o e Nt

{TORESDPLLZE, 2.0~0.5mm D D "

B HED EDS AL, 0.5~0.044mm Eﬂ wj TN T e S pamm

OWAHRH 0% 2T HOL, 0.044mmyl > 0 45 9% 180 240 300

Piling period(day)
Fig. 30. BERE B0 FRAYOHEREHIC

TOESMIH 55% & THIICHENT 5,
BHERE BRBSEFEO B4 12, 10.0~

B ANEREERSEE
1.0mm O B3 #30%, 1.0~0.044 mm Weight distribution in each fraction divided
DESE K 55%, 0.044mm LR o @i b_y the size of particle in the mixtures .of
livestock excreta and sawdust under dif-
¥10% DEAEEED TN S, HIFO s ferent piling stage.
Cattle excreta—sugi bark
Cattle excreta —hardwood bark 70
— - R
701 O S I
Sr':’ 1 o L H-0~0.044mm .5 50 . e 1.0~0.048mm
S O = VTR eeeeee
= 9504 3 1
2 | =
E 230
B 304 T, 10.0~1.0mm i 10.0~1.0mm
h=] ] T = 4
= <.0.044 20 .
go w0d emmae L, 004mm HRCE NP
; T T T — T Y T 1
0 20 180 300 9] 45 GO 150
Piling period(day) Piling period(day)

Fig. 31. HHR L MEBEAMOHRBREIC B Y 2R ERRE S EE
Weight distribution in each fraction divided by the size of particle in
the mixtures of livestock excreta and bark under different piling stage.
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D35 E, BB FOBALZZAROEHTICD 5,

HERER IO RBIC S BbE S B &, B2 THRITIE 2.0~0.5mm OESIHERPEIENL 2%
BT A, 90~120 AEP B3 ZIZ—EDEEER LTS, 0.5~0.044mm O EF I HERMYH S
WRZED L omEmicd D, 180~240 BEED S EE—EOEIRIIKE 5, 0.044mm 2TOES IR
HRAES AR VELEHS, B Emkd 3,

BMEHETIZ 10.0~1. 0mm OEADHERAIIC PPN Lo %A T 308, HEFE 120~180 BEED
SRBIE—EOHEERLTN S, 1.0~0.044 mm OEMIHRAPICTIIZEA LEFH LIS, 45~
90 BLHL SHIM L, 150~180 HLIED 5 —EDHEMICIE 5, 0.044 mm LUNOES T RSP S5IE LA
EEBMBE SN,

FLoYH & o 5 B2 YTAE LR TE, HRERBMORBICHD 500~105 pm E5 OEINHERE
ThU, 25WHETH 2,000~1,000um OEDHESEOT LILDNT, B FOEMMICIBED
LB, EROEBRRERED DL, BEAZ RAYTHD ONZHNEES (B2 Pk 0.5mm L
by B 1.0mm PLE) 2534 L, R EmE S (B34 9712 0.5~0. 044 mm, i 1. 0~0. 044 mm)
HHINT 508, JRESEESHFEEREIEEEAONG, COBR BERE S FEBAYTE
240~300 H %, 4HREEBTREAYTIZI20 A%, FERELEHEEAHTI 180 A, b
FER - AFHERAD TR0 FLUBRO K ST, HEPCHETELRE IS —BHUERELT ELE
200 HRE L Bbh 3,

HRE SO YMENEE S T8 50, WENEEOEGNEET 2Kk, H20IkEEL
OFHICIEAT 5B AL EERS 2 bDEBDNE, BRTILICXETE, VENEEBLET 2
IR EREDOBZLEL, (WFMMEDPOHRELORAMERINTAC&IC LT,

VI-3 ER{EFHHEOEL
VI-3-1 pH & U EC (BRGHERE)

(1) s HEk

pH BEB A & KO BEEESGE1:5& 0, #7AEBPH x —2— THELK, EC 3 pH Hi
EHROFRERY, EEEHTRAELT20CROEICRE L),

(2) # eI

HHME ORI ORMICEE D pH (H0) 1 XU EC @t Table 30 IKR L7,

pH Z20TH B L, FERMBTIOTN O AHICRESEL, 80807 A4H Y EZRLTY
5, MERERMOBRBIENT.0OEETETT A%, 160~180 HAT OB ERTETRESL LY, KE
APRICIE AR AT L D) b 60~90 HAIC BEICEL, ZORETT 3 2AWEHEARS SN, 180
ABTEDPBHEAMIER > T2, PH BAEHEL D HFHERKOBHRIIFELWEER, € ORI
HLINTHY, FRERSKUERRBEEE SE,

EC i3 pH o OB ERMEI T EV DS, #4970 dHEEERS SN, RO RBITHE S E4b
IC—ED N AH S NITN,

VI-3-2 2KFK, 2ERERBICREE

(1) 4 7k

STHHR V-4-1 LRBROFHTH %,
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Table 30. FERIAHBSYOHERBREICE D5 pH XU EC
pH and EC of the mixtures of livestock excreta and woody
material at different piling stages.

Los . . EC (1:10)

Piling period pH (1:5) (m 0 /em)
P ‘g’; Raw material 8,82 1.80
‘é'g 30 days after 8.75 2,15
=8 60 days after 9.06 2.20

]

0 90 days after 8. 89 3. 40
T 180 days after 8.57 2,00
= § Raw material 8,53 1,00
':‘g g"g 30 days after 7,48 0.80
558 100 days after 7.35 0.95
8 Raw material 8,27 1,35
§ ;32 90 days after 8.20 1.35
3k 180 days after 7.83 1.30

Table 31. FEREAHBSYDOHERBRBICE T 5 £KRE,
AEREELIURER
Contents of total carbon, total nitrogen and C: N ratio of the mixtures
of livestack excreta and woody material at diffent piling stages.
(Ash free and dry)

Piling period %‘5 %9;1)\1 CIN

‘g Raw material 49, 49 2.35 21,1
'g 30 days after 50, 23 1. 49 33.7
3 90 days after 50, 46 1.60 31.5
g 180 days after 50, 85 1.69 30. 1
g 240 days after 48. 56 1,59 30,5
:’o 300 days after 48.16 1.87 25.8
= 360 days after 49,01 1.95 25,1

. ‘g‘ Raw material 47,07 1,40 33.6
,,g'g 45 days after 48, 65 1.76 27.6
58 90 days after 48, 47 2,70 18.0
8 180 days after 51,54 2,59 19.9
7 240 days after 49,20 2.57 19. 1
S 300 days after 49,61 2.38 20.8
g ¢ Raw material 48,95 1.66 29.5
s'g.g 45 days after 46.67 2.06 22.7
g5 90 days after 50. 01 2. 14 23.4
%g 180 days after 49.16 1.88 26.1
3= 300 days after 49.14 2.08 23.6
-4 Raw material 51.55 1.94 26.6
ogﬁ’ 45 days after 50.75 2.17 23, 4
o Ego 90 days after 50, 39 2.02 24,9
Sow 150 days after 48.87 2.05 23.8
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Hog excreta—sawdust
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] P =Am A
0.9
0.74 4
1 ¢
0.5
0.3
0.1 NO:-N
O == e e maQe e m m i mm e e nge ™ T
0 30 60 90 180 240 300
Piling period(day)
o Cattle excreta—sawdust
. A s Total inorganic
0.2 ' T2 oW
- NH.-N

Content(%)

90120 180 240
Piling period(day)
Fig. 32, HHR L ARERAHOHERERIC
B HEBESEHRER (0 1)

Contents of inorganic nitrogen in the
mixtures of livestock excreta and woody

N

total inorganic N Lo

material at different piling stages
(Part 1).
Cattle excreta—hardwood bark
0.4
X 4 N e
o240\ Tl )
2
c
(o]
o L T T T | |
0 30 60 90 180 300
Piling period(day)
Cattle excreta—Sugi bark
&.‘ 0-5 A\.‘ Total inorganic N
T 0.3
2
c
(=]
© 0.1

0 45 90 120150
Piling period{(day)

HEARGPIARE H3UT

(2) # 7

BRHC DD CHERM I ORBICHE S SRR,
LEHREGEB IVRFEDZE(E Table 31 TR
Uiz,

ARFER IR X0 SHERPIEL SRl
PUTELEY, TORBDERICHEY, Bd
BB ABBREEROBEL L SAEMHEAR
LTHYD, T TIIIB0AE #ETIRO
BHEICA S5, L L AREIEEBLTAT
~52% OREANICHD, HED K& RS
SNIE,

LEFREBRFRER L BB TEAYERS,
NN S HERBEF DR BICHNEL 125, B
Bl AN RARESELROELIRHLE
BIE—HT 5, BERLBMLTREAYTIIHER
MlcRbEON, 30 BRI BELED, Z0
Bi &I BB ERIIH B,

RERZFER BB FRAVER LHR
IS DRBICAE/NE L1520, BEHKRELE
{feids oz, FERLEBTRAYHTIRS
ERAEOHH B0 DBICELELLD, £
DRIETT 25, 360 AR THFEHEAKIDE

Chicken droppings —sawdust

<
X 0.3
=
c -
[}
€ 0.6 |
S 0. \ . .
8 | | Total inorganic N
0.4 1
T NH.-N
.24
i NOs-N
) T T |
9] 60 90 150

Piling period(day)

Fig. 33. BHERLABRGVOHMERBICEY 2 BREBEREE (20 2)
Contents of inorganic nitrogen in the mixtures of livestock excreta
and woody material at different piling stages (Part 2).
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WEERLTN S, LHURERIBEETHD, ERIMBECDC{WELDNTHERARKE
20 ICRIBENEZ R LT 5,
WI-3-3 EBEERER

(1) & h®

ARFBR V-4-2 ERBROHETH b,

(2) # e

HFEEHORBICHE S BRBEREBOE/E Fig. 32, 33 iIT/RL,

BEREBBTEAYHOT v E=THRERSGER, HEHEYT» SBOMEITEATHEDEN D, 30
~90 HERICA TE SIS D, Z0RIBAMICHED LT 240 BRICEERMED 1/102IFETETL
T3, MREZZSRIIERMTIBED TELS, 180 BEITIRELALELLS G, 240 BHED S
RIR % ICHEINT 2 AT H %,

FHEREBBLTESHO 7y 2=THERARD, HEATICR LAY, 45 BEHE TICRRICK
DU, ZORIBZBI—EOERETHB LTV, HRESEHGEIIHERITIRZEDTE S, WAEE
TiHhxIC, ZOHRAPTHEM LT 180 BRICY — 7 IT&ET 5,

BEIBPTRAPOT VY E=THEEREGED, HEHEAPHLROEND, 60 BEITRARIL, %
DRIIHLIBLTIHEAK S 5, HRESEABIHERLDS, S 60 BEE TREDTEND, 90 AE
POIRPPHEMT 5, L L2HEBLTHT O KEUELBA SN,

FERETEMBRBEAYO 7y e=THRERSEID, 60 AET TRARIC, £0% 180 HIEZ TiRKR4
A9 258, 180 B RIFRII D 0BNT 2 BMiTH 5, HHRESERSRIIHRLUDS, S 60 HEHE TRED
TIEL, OB EAEELLH LNV, £0% 180 BEF TRAMICEN LABPPROERIKS 5,

LEREAFHERESGHO 7/ E=THRERSEIZ, 45 BETTIRARKK, Z0o%iKBLITEILT
N3, HBRBERSERERADIMIZTDECY, Z0®KLIE, 35120 AE, SIABICENT 3
Emicd %,

W-3-4 ¥ & # £

SRFERIIHERYMP IO & 0~180 BEILHWHEAICH 228, BIRUOBTERBBSE, BT
22riE~T, BAMEETRBAGED SOAEHOLEY, HEMHCEIRICLIK X350THS
S0, ZPHBR L ICHL T ZEMITONTIL, ABEHSRBCHEBINEDRERELADNE,

LERGERBERE BB TESRER <, HEEMOBBICHENELBI—RNTEDKCS S, K
EREBBTEAYIOBEITOETNAEL, ZokkriK#nt 2@RICH2, COEREL
T30 BEF CRESFEUERNNEVNOSRIB UL, Thicl-TT7 ve=THRERSEIENT 24,
T VIROD c BRFEERBETHE95, FRELTERTIERZNEBNHTEASS, Table 31 I
HoNB XD, ZOBHO pH 128.8~9.0 DEWEARLTE Y, $/- Fig. 32 2a5h3 X3,
TYvE=TEEREELEDLTH N EHLEAIN S,

SEBEERGBOE( S — 2L D L, FERBAO L D ICHRRHORRIC O BER L9001
BEIDBELIBOTIHHASS ONEN, TORMMLTRIZYNOEGRICGET S, BERPBER
BTIZ, HERYPPOMAREE»EDEL, HEREBHOBRICHNEBBL T, BO®IIEBLAL
BIMERERE R0,
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BFoY a2 FOBFRALEETRBOEAEZED TV, FERESOBADT YE=THS
HEBORAR, ¥ALULTHERLLOERIKL28DTH S, TOREREERSEOHMNE, 7
V= TRERESTIC UTHRRESEEL, MEBARENSERICLZ D EBbNE, BKERD
BERQGOBEOT vE=THEREREORAR, FEROBAELABTH LY, HBREZERSREOHEN
BREALEZ NN ED G, HERHEPICEMBAREANILA LTINS, TYE=TOHEE
PEBLICKB LT bl Bbh s, BADIIERESRICE EROBRELOT 1 BETH, &
KRBT VE=TORREICL ET 20, BERMAUBHIBEDTETOHMINLIBE2BETE, TVvE=
TRERDMEMBERAAE(T 2 L2BTV I, ZREAHOLZOEERPLHETE, BIMEHRL
BYONEIRES, TYE=TRERGBRETELT 21208, BRIREOESIENS SDLED
N,

VI-4 (EEFEHaE (CEC) %k
V-5 8B TAREBOHRERRICE D 3 CEC OZIZ, ~I+trn—2%) /= vOEH, HMES

HELERSS 2 LAPLDIC Ui, X SREMEMICHAMSS 52 LR EM S, BEREDEE
KRDELLOEEDNE, ZLTIOMTOERREAERSHOHL LERICE T 5 CEC DE(LZ
WS L, REERHEO TR ZRE L,

(1) EEMRE LU HE

CEC o RIEF MR BB D REI O E NI, HARBICHE L2HMHE DN T HTT -7, WER V-5 0%

70 Hog excreta—sawdust 050,001 Cattle excreta—hardwood bark
- o0 mm 10.i~|.0mm
=1 ___._."._’_',/OWhole . %0 = e Whole
S BN e e S o x
< e e 2.0~0.5mm 8 ~0.044mm
£ | e 2 ‘
S 0 o @
S E o
Qo ) S
T T T T 1 L‘J
0 100 200 300 360 o
Piling period(day) 0 100 200 300
Piling period(day)
Cattle excreta—sawdust
80+ 0.5~0.044mm .
[ Cattle excreta—sugi bark
I 'S Whale 1201
o 604 — 410.0~1.0mm
2 2,0~0.5mm o) /
1 - = J
s y P S 1007 /» Whole
£ 40+ g .K’ A m 1 Ml.0~0.044mm
8 A’:/' \E/ 801 A"_,"" _A_._.A/!
Q 2041 A (&) e
] I
- O 60
0 100 200 300 0 100 150
Piling period(day) Piling period (day)
Fig. 34, FHER & B TREY O HER; Fig. 35. BHRLMKBEYOHERERE
BRficBI5CEC EWBCEC
CEC of the mixtures of livestock excreta CEC of the mixtures of livestock excreta

and sawdust at different piling stages. and bark at different piling stages.
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HhEFBRTH 3,

(2) WBRBIUEER

HENE A & AL B S & PR R E SN OW T, HERIRMOREICk S CEC oZE{k% Fig. 34, 35 IC7R
Lz,

BRI 20N TA S &, SRS SHERBEOERBICROEINT 24, HINEMIIC 2 20BRRBE 5N 5,
FEREBHTHRUBRREGH TR, BERSRG/NS G, REIHEINY 225, 100~180 HERIC -
PABTURBBUEMNT 5, KEREBU FREEAYTRENLD & 80 BEICRIELTD, Zo®RE
M3 2., ZOMED X —vDENE, EROECPEHVERNICED 2 HIO®ENNS 53, EREBK
TEHRBRDSOEBPLHBEICEE LT D XD ICBDN S,

REESICITEIBICH 5N & 5502 — Y OEORSBNT, DIFhSERIICHEI LTV 5, KIC
HERE & BREREDICONT, MBI LEEMBEAELTHBLERT S, BB THHTE, EERICHE
#75<, 150~250 B TiZ#E o CEC g d A& <, HES>HPREE S >HERNRETOBERICH 3,
W 2R Ucié d 100~250 HEEE Tl #EED CEC B b R&EWA, REESBITR 13L&
Wiz, HESHERES S>PREHSOBEMICH 2, LHL o OERdEH< 9Tl 150~250
AtED SR EE DS, BEOEHEAR 100~250 HEED SHENZEESM, TATho#iE: Ebb, 2
BT OIREBTHERT 2,

BEREAGESYOHEPBRICENT, ~I v —2SBRHER YT O hBEREICH T Ta
RS L, 20%IRBIE—FEOSETHER Ui, CEC RERYT, & PEEREIH ) TEINT 20T,
AL e —ROSRICHED AV RE VILEOBINBERT 260 EEbLN S, T CECHBOSKAR
TLTHUEMT 3 LI20TE, #¥BRPHBREEEERTONI tvn - A0SR REEET 2
B3, MELHEMREORINICKT U, ROBEE LTAREHHOAN I 2rn —2OMRICH D Bb 2 K
i, BT hst T CEC oBMsRIRICES bDLEDLNS, KEYOHEREE T CEC D#Enh
BB > TIEE—EDOETHBTIRHAL, ~Itro—28BR RO LT—EOMET BT 2HH
i, BE—EKTI2HEANS N, EREABHESOBARBSITLE—H LB, SHEERIIEYS
CEC o#ginkn & i tRRICE T 2ELHF D 25, KNEPOHOHRBMICHENTLOERTEEL S
bDEEDbNB,

F RO PREOHIED CEC X, KEHESEETHE LILES XD BWEIICH S Z Lit20T
13, B~ wva—-RILEQEHRBSOFEGP, FEDPCERINLERR, STRDELIK
KT PTNIDIC, KEILE - TEBICHREIN, BEDARIIRMETEREOLVEATHED S
NTHhictickddbnsBbhd, 100~250 BEED S ILHEICHE LicEsr D CEC B85 &itD
WTE, ROLIBCENEZOND, HHEHMOBRBIC -TY 7=y bRELEH, BHHHEL,
(ECﬁﬁMT%C&M%%%%ﬁB%B#T%D(HgSGEELfﬁ%mm%ééﬂéoﬁﬁ¢$ﬁ
SRBED Y 7= VIZKIKIEF I W, BRI RE OISR KIS R ORIBIIL D, ki
X ->TEE, POMBEINY 7=V E L5, KEBETHELULESD CEC 25tr L
AEBEEHDERDNS, ULich- THIEEEDO CEC M¥ind 213, SROEERNEFHEES
P OBIABSCBITLTVAZ LERT—2DBEREEIONDIDT, COBME%EEZE LK CECD
EEREOREICT 3 EBTAHETHES I, AFHEMRITRC 0RO N A THER R
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Bich 2, ¢HEEMOMEICRAINVRF VY VEREOEREOZ VKT =/ —VEE, ZOMORY 7.
S = VERBE N, ERINOORGEEBEHNSRINPTVOTERELS AL CLRENRRNEEX
BN3e

-5 AEESEROEL

HPGERICE D 3 HRESEROBE Bohicd 52 L1, HIFEOWNEE HET S LTEETH
3, INBERLEVESBISULMREOSTER L, BRIEoREYORAR T, HE/LBRI
B ZEBRRSAROENL, BOBOERBTHE M T SBELR-TTERDTEINDEDT, COR
PH LWL PICT B2HEND B,

(1) SWFHE

EREAOMTHER V-6 LEKTES 5,0

(2) WRBIUEE

S PR BN EREIR R ORI 4 D BRI ROELE Fig. 36, 37 WiRL7c, FAHEE LK TR
ORFEES GR%E, FRho RIS 2E/ETHL, Table 82 iWiRL7,

Hog excreta—sawdust

409 Aveesaoo-ae--a Cellulose Cottle excreta—hardwood bark
40 Lo
§ 304 . L|§nm
b= o Lignin S »- Awmmwse‘ p
2 201 K:f/ 1 -
3 . N compound § -~ N compound
10 e 57 Hemicellulose S | TTe— T -
p (&) -
104 - Hemicellulose
0 609 180 240
Piling period(day) Q 45 9 180 300
Piling period(day)
Cattle excreta—sawdust .
407 40 Cattle excreta—sugi bark
s Lignin 1
(g 30 REINDET g " 5 A, Cellulose
S T TeeeA —~ - “a BT TR PR
?E’ Cellulose X s /O/f Lignin
2 204 ¢ N compound t 50 4" N compound
3 e 271
/,' Hemicellulose S \/.—o Hemicellulose
104 o 104 ~»
' T T 1 s —————————
0 @O 120_ 240 0 45 90120150
Piling period (day) Piling period(day)
Fig. 36. B#HR & B TEAYOHERE Fig. 37. B[R LHEESHOHREBMIC
Bickdb~Ikvrvo—23*, iﬂ/ﬂ BHEZAIELT—Z, LrO—X,
— N = )3 N N
2o )72 ELUBRIAHS ) 7=y B X UERIANAR

g

Contents of hemicellulose, cellulose,
lignin and N c¢pmpound in the mix-
tures of livestock excreta and sawdust
at different piling stages.

Contents of hemicellulose, cellulose,
lignin and N compound in the mix-
tures of livestack excreta and bark
at defferent piling stages.
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AT d —2EBREMKIE b 17~20% TRIZABETH 5, HREHMOBBIC RT3 0,
Z DML 90~180 HALE TREKT, ZOHRIFEBICIE > THE—EOBEIGEL BT ORETHE L
T3, HBRSD S BTHRLEMIKEL, 240~300 BHIT 31~49% DFLRERLTN S,

v —ZEEREBH L THETII 37~40%, MR T 30~32% TH D, Mk - TELRER
%o HHHHOBBICHRNRDT 32, ~1 e —20 X5 BBEMNTEENERD ShY, /R
DEE 4~19% BEICGEELD,

V) 7=V EBRBBTHETEN 0%, #MEHATRIN2E THD, MKk -ThiRhRLZ,
HRRFHORBICESENR, ~I o —REPPRNB, EHL THETIE 90~120 BiTh T Ta%
I 508, REICEIBICHD, BR—EOMEICELRORETHER T 5, HR/L& TR AOHEM
Hi3 30~40% ER LT B, #EHEITIE 46~90 BEES TRIEEB L ORBL L, £o%RiEnT 3 @i
H5H, 300 HATHLUPORBEFICEEE -T2, HEDRICEAT S Lito0nTit, Bkd 3
RY 7 2/ —VBEO—BBHMREUTHELT 505, Th—PIRELLTERET 300, thoRSOBR I
RHNEHICENT 2 0L Bbh 3,

WaksMan 510 BHEYSRED KN ) 7=V GBIBAT 52 L5, HRICEET 3 MEMIC
>TY 7= VEOHBEOTFARERE L, B2 FHETRERNPRE» SAMLTOE, Ok
O~ e —2ERBRBARULTHAEDT, BERLD b~ v —REBORAIC & 2 XM
EBbh3,

SRCAYRMER YD SEML, B TROBINERT 60~70% 2R LTV 3, HichEREX
FRERSHOBMME LS, MOMBHCERTEEEDOEZ VMK 7 = / —VERAEMNE D DICER
OMIMBE L, ThoBERLEPLELTERSNIZ bOLEEDNS,

-6 Y =roBHEL
) 7= Y E—RICENRRD LELONTED, £y =P~ V8 — RCHNTHEDBEO. L

Table 32, BRHERBRGIC B 1) 2B HREAHREYOREBRRSBOE /LR
Changing rate on the amount of each organic component in the mixtures
of livestock excreta and woody material at final piling stage.
(Ash free and dry)

Piling period Hemi(g’eél)lulose Cel(l;él)ose Lé%;x)in N compound

Hog excreta-sawdust

240 days after —30.78 - 3.75 29,24 66, 83
Cattle excreta.-sawdust

240 days after — 48,79 —18.61 53. 81 128, 43
Cattle excreta-hardwood bark

300 days after ~36. 34 —14,15 2.39 100, 67
Cattle excreta-sugi bark

150 days after —22,35 — 4,43 —12,52 168, 62

B s RARRRO 5 1 LT ahe, %ifig—(BRBEOEASE  100) 100
Remark : Changing rates are calculated as follow.

Content of component at final stage xlOO)—IOO
Content of component in raw material ;

Changing rate= (
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DUBEMICE > TENRELT 3 &8 V-T THL DTS 5 7o FRBHEOERICY 7= v 3
BHEELTHY, SARISNIEHERIZY V= VRO EHA L, P LORERELEXT,
CCTCRBERLAEDRAOHELBRICET 2 /= VOENELLRAOIITTET &IC LI,
VI-6-1 £RE, 2R ICIKTHBEERESE

(1) S Fk

Y =i JIS #E®Ic k) Krason ) 7= v & LTRD 1,

ARE, 2EESEIR, WA CN 3—-4— MT 500 CHlIE L,

Y 7= v OMmKSEZ, ki 6N @ HCI 4 100 &% T, 110°C OhighT 24 BT - 7o K

Table 33. Y 7 =vBIUIKIMEORY) 7=V OFHRERICH TS
&R%, 2EXREAE, KRE, EKkIBESEREE

Contents of total carbon, total nitrogen, C: N ratio and rate of
unhydrolyzable nitrogen of lignin and hydrolytically treated

lignin at different piling stages. (Ash free and dry)
Rate of
Ligain Py piy CIN | S
(% (%)
(%)
?}E Raw material 61,15 1.26 48,5
s'g 60 days’ piling 61,42 2,64 23,3
o]
o8 120 days’ piling 58, 53 2.74 21,4
= 240 days’ piling 59, 15 2,88 20.5
S 300 days’ piling 57,09 3.43 16.6
23 Raw material 61,55 0.49 125.6 38.9
e ]
§§ 60 days’ piling 61,01 1.24 49.2 47,0
i} .
R aad 120 days’ piling 60, 11 1.50 40,1 54,7
Qo
,E 240 days’ piling 59, 65 1.83 32,6 63.5
es) 300 days’ piling 57,02 2,31 24,7 67, 4
‘g’ Raw material 63.73 1,34 47.6
%"E 90 days’ piling 63,42 2.15 29.5
58 180 days’ piling 60. 93 2,25 27.1
%
o v 300 days’ piling 60. 01 2,74 21,0
3 Raw material 61,37 0.51 120.3 38,1
. et
%Z‘ § 90 days’ piling 59. 56 1,11 53.7 51.6
e 180 days’ piling 56,12 1,48 37.9 65.8
fops) 300 days’ piling 56. 29 1,93 29.2 70. 4
Fks Raw material 59.84 1,56 38. 4
ﬁ EE 90 days’ piling 58, 85 3.81 15,4
39 150 days’ piling 57,01 4,19 13.6
, 28 Raw material 56,71 0.75 76,6 48,1
O
s59g 90 days’ piling 55, 52 2,51 22,1 65.9
S
opepel 150 days’ piling 55, 03 3.22 17.1 76.9

7 Ikt S RE A RIKMHRRER Y = v hoAERARO ) /=y hoAEREGRICET 39—k Y b,
Remark : Rate of unhydrolyzable nitrogen is equal to the percentage of total amount of nitrogen in lignin
recieved hydrolytic treatment to one not treated.
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SHRMEROERR TR OFEEDKE SO TIT - 7

(2) BEBIUEE

) 7=V BRBMARSERREY 7= /i D0 T, HREMORBICES KR, 22R4E REXD
# (k% Table 33 TR LI,

LERFEBEAEY 7=V L EBBNIED L, 2ERSBIBNT 07T, RERIETHENCS S,
MAKBBREY) 7= OLRE, AEREGRL, SHERBEL RN 7= VICHSTEN, UL LR
FRBILARFZFBEOET LD $2EXRABOETHRENDT, BVEAICS 2,

FRp oS L) =V OLBREBICHT I MAKSBELE) =V OEREGBOEEEHD L, B
DB THEITIIN 38%, BEMBTRINBS 0FEEHD TV 5, HEKHORBBICHENENT, &
BHEE S, MAKMEMEY 7= v OERESBSEMT 2EMICH D, B UHERBRETRMENEO
FWEO, MR 7= ViCRKBEEDHVEE VAVEDOEORMET = /) —VBBHEET ZDT, ERSE
ALPTK, BELLERIERBICEAICE - T, MASMEULSWEEBICE(LT S0 LBbhis,

BEMEORY) /=Y REGEBRIBBLTHRICHARTEY, COZLBRRAGROBOEE T =
J=NVBRIREDRY 7 2/ — VS, BALTRBELLT 2D THY, REHOHEE(LBRICETSY)
=Y ORERATRR L EAROERERRE S i,

VI-6-2 # ¥ H

(1) S Fk

BB IUORBREHNER V-3 LEAKTH S,

Table 34. ) /= VOHIMRICE T L EEB X URBEDEL
Changes of weight and calorific value in pyrolysis process of lignin.
(Ash free and dry)

Total Low temperature raction High temperature fraction
calorific - <
Lignin value Al Peak Weight Calonﬁ];: value Peak Weight Calorlﬂ((:: value
(mcal/ | temp. £ temp. g
°oC o (mcal/mg) oC (mcal/mg)
me) (O | &) | wa | O | B | A
Cattle excreta-
sawdust
Raw material 4873 365 45,7 2237 [45.9) 529 54,5 2636 [54.1]
60 days’ piling 4618 366 | 48,0 | 2124 [46.0) 529 | 52.0 | 2494 (54.0)
120 days’ piling 4650 367 48,0 2222 (47.8) 530 52.0 2428 [(52.2)
240 days’ piling 4297 366 | 45.3 | 2041 (47.5) 513 | 53.7 | 2256 [52.5)
300 days’ piling 3949 363 47,7 2033 (51.5) 508 52,3 1916 [48.5)
Cattle excreta-
hardwood bark
Raw material 4740 363 43.6 2142 (45.2) 520 56, 4 2598 [54.8)
90 days’ piling 4488 362 | 44.9 | 1992 [(44.4) 523 | 55.1 | 2496 (55.6)
180 days’ piling 4191 360 | 47.9 | 1911 [(45.6) 518 | 52,1 | 2280 [54.4)
300 days’ piling 3993 363 | 48.0 | 1920 (48.1) 518 | 52.0 | 2073 [51.9)
Cattle excreta-
sugi bark
Raw material 4930 363 | 42,0 | 2144 [43.5) 519 | 58.0 | 2786 [56.5)
150 days’ piling 3863 365 | 51.8 | 2043 [(52.9) 502 | 48.2 1820 [47.1)

7 ERERAERICMT 5/ Y PTRLT,
Remark : Weight is given as percentage to total weight.
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(2) RREBIUER

BERIDSHBELY 7= VB XUHRBEMORBICES Y 7/ =Y ORAE, BEEE{L%E Table 34 i
w7,

RIER D SAME LcY 7= v OFBEIR, 4,740~4,930m cal/mg OHFRICH 5. DSC g 53R
1EREB IUERTORABOLRABICHTIHAEL 5L, BRFFD 43.5~45.9% iKd LT, &
ML 54.1~56.5% TH D, LIFNIEERFOREHE D, RAL -7 RELODVTTASLE, BRE
12 363~365°C, WAL 519~529°C #RL T2, ¥/ TG MMOERE LD SRDBRETOERE
£1342.0~45.7%, SEBOEBESIL 54.5~58.0% OFHHTH 5, AEHE»LHT, KEM»L48
Lic) 7=vid, BEROBHE, 1T, MERECHEHRISBELAZLES,

WRICHETRF M ORBICPE S B O BLIK DV TR~ 5, £RABRFLEARICH YD, BRPORME
AepEml, SETORRBEHAKRLLTVS, RAC—-/EBER EBREBTRIZLALELLED
B, BRSO C—7 BERERMCBETLTOS, BRELICODVTA S L, SRBOEBEDS L, &
BEOHAGEMT 2EMICH 5, UL S B 555 L, HRKFMORBICE-TY /'=V0D
BB SHEL B - b O LD, MRS LIEDIC, BERSBOENPRESEORDER
REPORANICERLD L, V=V BEH, HETIELEHIL, BRLADLEST IR LEOENEL

M—EW SIS~ 12,

120 - Chickeni{oppings —iawdust VWi-63 C E C
] o Cattesordtazsawdist s Vo5 LT B,
| i (2) MEBIUEER
Hog excreta—sawdust okt oYM L7z ) 7= ¥ X USSR &
BiciES Y 7= v o CEC Z{t% Fig. 38 iK;RL

CEC (m.e./100g)
D
[

g 7o
401 B TR 0 5 S8 LT Y 7= Vi 35~50
HE m.e/100g, MEFE S SHLE Y 7=V i3
03%?9m@fg%)3“ 100~110m. e./100g TH 0, BERO BE XD
Hin erio a
&P g BN TORMBORNPRESFELTNE,
160 WY S=vp CEC IR, V) /=ViKHEETEE
- i Cattle excreta~sugi bark
X ol - s HEEOLZVEIE Y = / —VRICERT 20T, 7
S_ 4 el ‘6a‘ttle excreta — TV/BBTOY SV ICHARTRIEDRED,
@ e hardwood bark .
£ 1201 HERARE IO BB I N AR & b1 B 18,
§1m: . B3 FHETIZ 60 Bk, MEMETIZ30H
A e s ; gicehEh ¥—7itEL, TORIWBEET
0 45 90 120150180 300

Biling period (day) BOPRD LTHOMINT 325, 150 A 50p

Fig. 38. HHREAERBEYOHERBIRIC
B35V 7=vOCEC

CEC of lignin in the mixtures of lives-

tock excreta and woody material at

different piling stages.

b DINIIRIBICE 5, SHBBEME L SEBEHE
M HCFTHE LD EN,
VI-7 SRS HEROEL
FERIERRSEENSOOTHEL LIE



AEYDOHIEL & RERAEEORE (EHD —12] —

ALERPESPE/RTE2bOLEbNE, L LTNTOEBRRIVBEHELRELONIZODT, #
IBAGICHE S KBRS O ERLEHOhICT S &3, ERSREHE T2 ETRITH S, TER
BREGFIC, RBSRETHEALCES, SBEOKBER/ AV T 2EFRESBRIINGO
T, ZEWOAL O SEE(LERICE T 2 BRI OBREH O PICT 5 REND 5,

(1) s/ F &

AEBRASDOTERT, % HNOs - HCIO, IC & 2R TR LI BT - 7o

TR YBOMTERFAE L REINTV S0, EHIZ2.5% OMETHLINE ) YBRETHRE) ~
BELUTER® L,

MBSV T b, ANV T L, =T XYY LG, PEERT VESY AFKTRE U TRBENSBER
BERR U B) T Ly, ANYT L, w72V AOEBRFETRNET, Y VBRSNS FE) 77V
BEBIUER-=) 7F VY ERTHEBEER L,

(2) WRBIUEER

BRE LU EORBICEI LY VB, £2h )T LA, 2ANVYD L, &S A YT A, THAREY v
BELUOZBEAY VL, ANVYT L, <SR YT LAOEEBDELE Table 35 IR U7,

FERhOZBBRAEEBE S, PEHDEBNMERZRLTV S, KEHORBRSAERZEBHTEOS S,
EEROBABICEEINIY, ThoOBRIFCRDOINIEL- 1,

HRREMOBRBICHES BRSO ENES B L, FERESVTREHUOES ) v 22BERE,
FTHORRNCE L > T 5, HLLBIERICHETT 5 & BBREOFEROHMENE LV O TERR
LHRARELINLD, FRABBREINICREICEZ D EEDNS,

2NV Y LAEBIO UABT LTV Y, HRMICKSIABRDIDIITHIEKIET, BHFLPTVS
Vo ABRACEBE L EBbh b, HEEKETH (150~300 Ai) O&LMBERISRIE BEY
Hiogkbm<, BER, FEROMEICEST TS,

BHEY VERAER, SMEE SHEREORBICANELRDOTVE, £ VREABILHTAEIAT
R &, BEEE D 62~79% TR ENY, HFRMOBBICKNSSICE DD, HERERTRIZR
78~87% L LT 3,

A ) T AEBRERBFHORBIZHOE L ->TWWE, 22 Y v 28BICHT28E8%35 &,
FRIGIE 57~93% THIZH OEHHSND, FEREBHTREAMBOHAIRBIC BTN
B, ZOMOMETIHEL LT3,

L v LGB OHEREHORBEICHES Z(kici, ABRZERLBLLNEY, 2AY T 488
KT BEATRTE, SFREE b 66~81% OEFICH 5, HRHHOEBICED, VIFhbHEAME
RE-THD, BICBELBETRAVVEETH %,

< 7k v U A BOHERRHOBEICHED i3, PBRSERRES OHED, &< 73T A
SRIIHNT BHATRT &, FETII33~68% THIZD DIENA SNE, HEEEROEBITHENEHE
EHHEIUELIE 5T B,

DIEORRERELTHD &, EFEKTOREDBOZELRSIEBOEOEDOLERRSSRITHT
28413, RAUBETLLRODIENRLONG, ZDCLRIBEREABEMORSISTENNS B E
P, HREREHFSSLT LAA—TRNZLIKIEEDTHA I, Uh LHERRHEORBICHE D SBHHER &



Table 35. HFHRLAEREYMOHERERICE I IEEEN) VR, AV T4, IVY T s, =72V LG8
Contents of phosphorous, potassium, calcium and magnesium in different forms in the mixtures of
livestock excreta and woody material at different piling stages. (On a dry basis)
G,
Total N ceZt'ii/aéci d Total | Exchan- Total | Exchan- Total | Exchan-
Piling period P305 soluble B/A KO geable D/C CaO geable F/E MgO geable H/G
(A) | POLCE) (©) | k(D) (E) |Ca (F) (G) |Mg (H)
(%) (%) (% (%) (% (%) (%) (%) (%) (%) (%) (%)
Hog excreta-
sawdust
Raw material 3.20 1,98 61.9 1.00 0. 65 65.0 2.59 1.33 51.4 1,34 0.27 20.2
90 days after 2.96 2.23 75.3 0.90 0. 60 66,7 1.85 0.87 47.0 1,14 0.21 18, 4
180 days after 4,33 3. 46 79.9 1,11 Q.82 73.9 2.81 1.02 36,3 1,61 0. 36 22,4
240 days after 3. 46 2.85 82,4 1.56 0.89 57.0 2,33 0. 88 37.8 1.65 0.24 14,6
360 days after 3. 54 2,75 77.7 1. 60 1,01 63.1 2.53 0. 87 34,4 1,40 0,22 15,7
Cattle excreta-
sawdust
Raw material 1.22 0. 89 73.0 2.58 1,20 47,1 1.28 0,67 52,3 0.52 0.21 40, 4
60 days after 2,59 1.91 73,8 2,21 1,12 50.7 2,07 1.16 56,0 0,96 0, 36 37.5
120 days after 2.72 2,25 82,7 2,00 1.23 61.5 2,16 0, 99 45,8 0.98 0.37 37.8
180 days after 2,31 1,90 82,3 2,03 1,39 68.5 1.89 0. 88 48,1 0.93 0. 36 38.7
300 days after 2.65 2.30 86.8 1.97 1.43 72,6 2.19 1.01 46,1 0. 89 0, 34 38.2
Cattle excreta-
hardwood bark
Raw material 1,69 1.33 78.7 2,23 1. 60 71.8 2.74 1,64 59.9 0.52 0,19 36.5
90 days after 1.90 1.52 80.0 3.32 1,95 58.7 3.01 1.49 49.5 0.61 0.21 34.4
180 days after 2,66 2,23 83,8 2,94 1,82 62,2 3.75 1.66 44,3 1,12 0.24 21.4
300 days after 2.80 2.29 81.8 2.76 1,77 64,1 3.49 1. 44 41,3 0,95 0.17 17,9
Chicken droppings-
sawdust
Raw material 1.91 1,40 73.3 2.27 1.75 77.1 2.89 1. 66 57.4 0. 90 0.31 34. 4
60 days after 7.79 6. 42 82,4 6,05 3.87 64,0 7.78 2,04 26,2 1.73 0. 45 26,0
90 days after 7,77 6,78 87.3 6,01 4,12 68,6 8.10 2,09 25.8 2,15 0.58 27.0
150 days after 8,47 7.08 83.6 6,57 3.98 60. 6 8. 42 2,12 25.2 1.89 0. 50 26.5

— el —

FHENEEEEY

= =
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LTk, A8 YREEDPLR) VEREEKNTIHGREE-THS, Jir ) v A4BRELR
5, &7 )V LAERICHTIEAGRETLTIVG, [ Vv vy ABR U= 2 VY AE5BRB—ED
HIRASNTOL, BOEOOLEBRSERICHT ZHLEBETLTNE,

HEK THICB Y 28R B LU0 XBERSEBD, BOBOOL2ERRAARICET S Sla%RT
&, BIREY VB, KHEEHY U AR T0~90% TEV. KAV YT AL SR VY AR 64% DT T
bbb, RIE2W6H TTETLTOS, EYCHTERRP SHNIE, HEERHEORBICHEOERS O
VYBENY T APEHILL, BIRENRZEZEZONEANT T L= 4 VY AORBABRIELDOBE
MiChH 205, TDTECE > THICIERSIRSET TS E3EBA RO, —FTRAZEROIEMBRAICL
HLEL 5N BEEOHA A VIck3EEDN, B, HET2LiKEs05, RICBKLXICEE
BEOTVE=THRERSET TS LEEEALT, BT 2 LRRel0 LS bHRNTH 2,

X FER - AEESHOEMICHT 5 = FHEEN & #IE(L KR

BEREAHBEYOMHCHT 5 EBEEFR, ROXHIBLEBELONS,
BlLARKREHCTEENE 7 =/ —VEREOABFHEVEC L 2RETH S, CORIKBLTIEV
ETHMICRE L, BEREAERBASYTHE, RAEBBAKESE S 2 REHERIC BT REERE
Vo Lictio> TEETON TV AHEEHLEETNIE, MESV D EEDbN S,
E2HARERUMC L 2EARETH 50, ERREAOBAIERCEBNIRVOT, HHoRERIZ
0 LIFHE N, T HBMENROHERTRARRE20BEE TET T 5, Lk ThHEREDHRK
BREZA LR E, SEORABTHERT2EA4RBMERLV D LEDNS,
FIARLBEOBRTREBIC L ZBOFREETH 2, KHOL I KBREROHHINLRET, »o
BN REA L BWCHEAT AL, HEBETTRIECED, BOFESFELTHEELRCLPTV, Tk
FHHBRESE LU THHPCEECHMELZERT 2L bRCDB 3, U LA XS ICBR{LIREDR
Z, BEOBEHERT 2BARPEIHHERV D EEDbN S,
FHAEBERSBOSOEERNERT IABKETIT VE= YO N REE L, GEREDOKEKBA
AVILZBENEL OND, ZOABBRGTIERENSENDT, HCEVREICL - TRE L,

(1) ERFH

B E HIREET 1g HEDOREDIC, BA A VK 100m! 12 T 1 RRE LCEE L, WK% 100
m! FTREERE LARTONT, ~"YhEA4 a3y OBT 2RO TEMREERIT > 7.
BEEARIIKBERE 0mIic2g D7 v N—5 4 F IRAAI0OZMNA T, BELEND 15 5RICHEE
L, BHEE XUREEE 10m! & TRERE L CRBICT - 72,
EHEHEIRIC DO THT » e A RE R, VI-1 LRBRTD 5,

(2) #HEBIUEER

okl X URMERBBORRIDOTIT - 7o B 7 2 F OFE% Table 36 KR L7,

FEE L SRFE, RRIEBARTHD, BREERLBUL TEAVOFERTRE > RFLL
Pote '
HREEEORBIMENRER, RERBKELRIFICEEH, BKERLBHELTRABOESIL, 180H
BTHRBREF LA T,
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Table 36. ~vh& 4 avDEHIRT IFEREAGRANDOESE

Influence of the mixtures of livestock excreta and woody
material on the growth of radish seedlings.

Substance Germinaétion rate Growtg index
Cattle excreta-sawdust
Raw material 75 94,8
45 days’ piling 100 130. 4
90 days’ piling 100 164, 4
Hog excreta-sawdust
Raw material 0 —
60 days’ piling 0 —
90 days’ piling 0 —
180 days’ piling 0 —
Cattle excreta-hardwood
bark
Raw material 55 68. 4
90 days’ piling 85 92,1
180 days’ piling 95 111. 4

T BRIER (B)=2XoEHR/NMRXOEHE (0.1922)
Remark : Growth index (%) =Dry weight of sample plant/Dry weight of the
plant in control test (0.192g).

Table 37. ~VH&4 a2V OEBICHT 2EEREABERAYOKMIBK
BLUBEEREOME
Influence of coldwater extract and cation removal of the mixtures of
livestock excreta and woody material to growth of radish seedlings.

Substance Germination rate Growggé )index Short root rate

Cattle excreta-sawdust

Raw material 90 80.3 35
Raw material (Cation removed) 85 91.2 30
90 days’ piling 100 129.0 10
90 days’ piling (Cation removed) 100 114,9 0
Hog excreta-sawdust
Raw material 100 92. 4 20
Raw material (Cation removed) 100 98. 4 10
90 days’ piling 0 —_— —
90 days’ piling (Cation removed) 100 128,9 10

¥ BREER (B) =BtouHhE/HEROEHE (0.1958)
EBEFIT 5= F 4 1 IR410 THREL,
Remark : Growth index (%) =Dry weight of sample plant/Dry weight of the plant in control test (0.195g).
Cations are removed by Amberrit IR 410.
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T 2EMiCH b, BERE B TRABOEA,
REBORE TR, RFR, RELEESBEENBICL > TE UL LR L, KRIEKO pH RPED T
WA Y TH B, BESLEERZRPHICGENEERLTHNS (Table 38 BR), PlEoc &kt
BAAVBESPEROEELTED, BESSIDELRVEAIRESREINS Y, FERRLI LT
KBEEEE EL5b0LEbNE. BHERE BN TEAHDESL,
BEDBNEERTCEDEEZ L L, TYETE2FRMOKEESA & VHEE LU THELLD
DLEbNG,

WICHERE BB T LUK ER B0 TRADORER & 90 BRoFER D0 T,
BENEEOEER 7T R MER% Table 37 ITR L1,
FERLEBULTRADTE, RFRCRBERNBEORERA SN 700, REERIT LAE
FRHZDWTIIBEDEE NS SNiZh - 1o, 90
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KEHH B

9 HBILT VE=TREERAE

Table 38. HFEREAHRGYD pH i ¥ 5 EEKREDEE

Influence of cation removal on pH of the mixtures of livestock

excreta and woody material.

Substance

Befor treament

After treatment

Cattle excreta-sawdust
Hog excreta-sawdust

8.50
8.87

7. 50
7,42

Table 39. HEAE(LICHE S ZMEDELERENEOFHY REE

Changes in properties after compostization and clues to
determine maturity (Woody compost).

Factor

Changes in properties

Clues to determine

Feel

Smell

Total C content
Total N content
C/N ratio

CEC

Alkali extractive

RF (humic acid)

4log K (humic acid)

CEC (humic acid)
Ethanol-Benzen extractive
Hemicellulose content

Cellulose content

Lignin content

Elementary composition of
lignin

Thermal property of lignin
CQOy release
Hydrolizable N content

Immobilized amount of
inorganic N

hard to soft
woody to rotted
decrease
increase

fall

increase

do

do
decrease
increase
decrease

do

do

increase
increase of N content

slowdown of shape
decrease

do

do

quantification is difficult
do

low-level change

influenced by added materials
do

different among law materials
characteristic change

do
irregular change

do
different among law materials
low-level change

regular and comparatively high
change

different among law materials
low-level change

do
different among law materials

quantification is difficult

different among law materials
do

high-level change
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X FERBEOREREORE L RXEEDL IUSEENRE

XD O FED SHEORER, FE0D, HHOER, ABELZEOREIHMICIB LML,
AERERICSO TS DX 3B HEEEA LTI UT &7, Wb ORI LICRBREBELT 5,
OIS UFERBETHY, HFABEOREDBEE UTEANMERSS S, L L4ARERER
DAFARTENBRET HEINTE Y, HRETHBE AR DRZNRICESOTHRENLL, B8
1, EEEOICTTBENS B,

AERMEEOREOHACHYICTT 2 B4 S HBRBREE LD ANl COXDKREDEER
EETs L, RICBELZAET 2RTFORRBULELE -TL 5, MIERFORPCRAELICI S

Table 40. HEE(LICHE S EMBEOZ(L L AEHEOFHY (FHER -
AREREHE)

Changes in properties after compostization and clues to
determine maturity (Composts composed of livestock
excreta with woody material).

Factor

Changes in properties

Clues to determine

pH

EC
Particle size distribution

Inorganic N content

Total C content
Total N content

C/N ratio
CEC

Hemicellulose content
Cellulose content
Lignin content

Elementary composition of
lignin

CEC of lignin

Available P content
Exchangeable K content
Exchangeable Ca content

Exchangeable Mg content

fall

do

livestock excreta-
sawdust, large size
fractin: increase

livestock excreta-bark,
middle size faction:
increase

NH,4-N : decrease
NOs-N : increase
decrease
increase

fall

increase

decrease
do
increase

increase of N content

increase

do
do
decrease

do

different among livestock
species

irregular change
high-level change

do

regular change
high-level change
low-level change

different among livestock
species

irregular change

different between wood and
bark
characteristic change

comparatively high-level change

low-level change
different between wood and
bark

different between wood and
bark

different between wood and
bark, and among livestock
species

different among wood, bark
and livestock species

different among livestock species
do

o
irregular change
do
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Z{WDT, COEEFARAMELEZREOEEMELE Lz, bEAAFRMOIEC 30T &%, FR
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Table 41. CEC & 0.5% NaOH #iii#r& Hic & 2 NEHEEOBE OHHEM
Guideline for determination of maturity on woody composts, based
on the content of 0.5% NaOH extractive and CEC value.
(Ash free and dry)

Un-
: : Raw Matured
Kind of compost Index of judgment . matured
material compost compost
Sawdust compost | Content of 0.5% NaOH extractive (%) <13 14~25 >26
CEC (m.e./100g) <L13 14~45 >46
Hardwood Content of 0.5% NaOH extractive (%) <15 16~22 >23
bark compost | cpc (m.e./]100g) <40 | 41~65 >66
Softwood Content of 0.5% NaOH extractive (%) <30 31~40 >41
bark compost | cpe (m.e./100g) <42 | 43~85 | 86
50 1 Y=AX?
S
= a Hemlock bark
S 104 A A=0.939
= A B=0.322
3 a a abs R=0.746
[¥e) F'y
o A
> 301
= ° Hardwood bark
2 A=0.124
8 B=0.664
¥ 20+ R=0.718
€
3
. E 104 B
2 ¢} Raw material
=3 N
>~
e p———— T

0 20 40 60 8 100 120
X(CEC) (m.e./100g)

Fig. 39. CEC & 0.5% NaOH #iHi#&B O HEER
Correlation between CEC and the content of 0.5% NaOH extractive.
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e, BESTERBUELMENICH S, THBEEMBEOREY 7= OEEELDVOT, BEOHM LM
BRIT 0.5% NaOH Z R\ TR th T 30 sp L 2170, fhiti#EE & CEC OBRERET L,
#HElD CEC TS LI 7/ v— 7" L ic EHERBED CEC % X #uc, 0.5% NaOH i aEs Y
Bhick, MRTS&E Fig. 39 &0 THB, CORLOHBFOBEZRERDEE, 3/v—T"L45
bHEEOENRE LT Y =AX8 par L, #HEBHRKIZEDF70.879, ~4ny 7R 0.746, [RIER
RO0.718 DfERRKD S, U EoX S BEBEBEONC LMD, 0.5% NaOH fii¥re B2 B EHE
DOIEICERA Lz, CEC & oBETHEERD 6RD 7 EHEME%E Table 41 KR LT,

X-1-3 A3tAO—zEE

FOVBHMRLT, ~AD o REEOMEHOANI vro— 25812 16~18% TIZIZZL L, oK
AR AV S 2 KEH B FH 20% BESD TAELY, HRFHOBRBICKENEDT 55, £204EA
Fenn =20 = VITERTPRD REOERNE S, HIRoF BRI EMERS £ HED
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CEC (m.e./100g)

CEC (m.e./100g)

FHREAFHERESYTE, COXIREMMED b NIEH - oo LMD 150 ARE Tfio#khic
WNTERETH 2 Lk 288, 35 ICHRKRHOBBICE > TRBOEEZRT D LBDbNS,
Dbz &b olkEES, fREESIGOEML, CEC THRUIMZENHEOEICKELTH
B0 T, CEC OEBELEIC UCRRMEROBEMEERET 5 LITAERTH S, CEC
OEENEB LK RES, PREBEESOETESE/NE LI RAERARESIZRREBORL LTER

5HDER

WERBRET ARG F3%4T

20 Cattle excreta —sawdust 701 Hog excreta —sawdust
£ -
0.5~0.044mm ,* 0.5 0'0“”’"‘3
] - ] 2.0~0.5mm :
.0~0.5mm %] A/‘)
[==]
50 4 S 50 A ;
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Fig. 40. BERE B TRAGYDO CE CLNRINEER S A4 OEFK
Relation between weight distribution and CEC in 2 fractions divided by
the size of particle of the mixtures of livestock excreta and sawdust.

A R ORIEMIRI0B Z&iTR LTz,

Remark : Measuring values in the figure are given every 30 days.

o 120 Cattle excreta— sugi bark
Cattle excreta—hardwood bark S
100 - . S 10.0~1.0mm
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. S 1004
| o
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20 30 50 70 20 30 50 70
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Fig. 41. TERIHEIESHDOCE C LHEFERRESEEDERZR

Relation between CEC and weight distribution in 2 fractions divided by
the size of particle of the mixtures of livestock excreta and bark.

i R ORIERERI0R &R L,

Remark : Measuring values in the figure are given every 30 days.

E%FRT &L Table 2 DEBDTH 3,
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Table 42. FERHYORBEMRIC X 2BEIR - KEHAHEEORE DL
Guideline about maturity on the composts composed of
livestock excreta with woody material particle size clases

based on weight distribution. (Ash free and dry)
Kind of conpost Section 2. Of\ig'g mm 0. 5~C().923t4mm <O.é)9464)mm
Composts composed livestock Unmatured >30 50 >20
compozt
. Mature
excreta with sawdust compost <25 >65 10
Kind of conpost Section 10. 0?916.>0mm L O~<2.92314mm <O‘(O%4)mm
. Unmatured
Composts composed livestock compo%t 30~40 50~55 10~15
: Mature
excreta with bark compost <25 >65 10

X-2-2 SREFIBOLETEIRINTIHNG
EoBFERETEETBICKERT 2 &, HPICH U TATRELECTERENRD 5. BIBESERT
SV BEUEEROLBBESRT, RETEIEZBOT V== TOBEREL, EXETHERTS 35,
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AW TAEZ oD, ¥ EDERERD OHEREBOZBICHOEL Lickic, 1Z@—EDE
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@bﬁ@ﬁmébk%éf%,7V%:7%%$@§@Ew%mﬁu,mﬁﬁi&%ﬁ%ﬁénaoiﬁ
RURTLOK, TYE=TRERCBLNBEERSROMER L LA T, HBEERSBIIIEEELE
BOOTHEREL, 22RaBIOIT 254085 B LEREEE L,
X-23 C E C
OB CEC OBind, ~3 eru—RDRETEST S A VvESR P VEDHINEBFOENT
Lid, BECVI-5-(2) THIS I Lico ¥ SICHERRSRIMIEET 2 &, KL THE LicESZ O CEC #3,
HiRo CEC % LEABRICOWTE, V7=V OEE, SEEPBVETLTOIHRLELLNS,
L LZORIIEERESBEL TS, I VAR EBTIENCS S, COTLRDIOTRAE
S BEREZEOEMMSML LIz &, BHEHOERICEIBOBELLND, Lizdi- THRE B
FERGFRIMIC TS 2 BEEBETE3RT L LT, CEC RisElAE Y, EBRER (Fig. 36, 37 2
R) 5, BFRTFHETRARERS i 0.5~0.044mm), BIEMETIE HERES (K% 10.0
~1:0mm) @ CEC %3, #fio CEC L D E 154, BREESEBELEDHAEEL LN
50T, OKED CEC 2EHEE Uir, B2 FHEITHE 61m.e./100g DI E (EKSEHHD),
BEMATIE 86 m. e./100g DI L (RIRFEHZI D) ZHEEELE Ui,
X-2-4 NItAA—-XER
FILHEE R OGEMHERZ Table 43 IR Lz, ~ I 20— 2GR IIMMOF BRI ~THE



—132 — HERBREHEHE F£34E

Table 43. # 2 R & © H 8 K 2 ¥ &K

Composition of organic component in raw materials for compost.

. Hemicellulose Cellulo Lignin

Raw material (%) (%) se (%6)
Buna (Fagus spp.) woods® 21,4~27.8 51,9~61. 2 18.3~24.2
Akamatsu (Pinus densiflora) wood2® 13,7~23,8 48, 6~58, 3 24,9~31,6
Akamatsu outer bark3® 13.5 23. 4 55.8
Akamatsu inner bark® 19.4 24.8 20. 4
Hog excreta®? 23. 4 3.6 20.1
Cattle excreta’t 23.0 6.1 20.5

R 2BOBERIVNS S, 14~28% OHFATH Y, ZEEDERMETS 18~20% OEBTH %, O
KBRS THABICHT D RERNC &L, BEERETIITFHRATD S,
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3, ERERCLINTIEEO—>TH % CEC SHAMND D, EMASKRANTS B T Lip oiaEtEM
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WD PR - B A, ST LU BEALEY, BB IREHEC S WTLEREE 1.25% UL, K
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ayte—-VT&50T, ABHNEOCHEEICENT A C LICREENSE, LiL, EEH»SEARII
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Studies on Analysis of Compostization Process in Woody Materials, and

on Establishment of Guideline of Maturity in Woody Composts Series

Takashi Saro®

Summary

Many studies were made on compostization of woody waste materials like sawdust or bark,
in order to effectively utilize them. Consequently, industrial production of compost is possible
today. Woody waste materials are also useful for disposal of livestock excreta, and are used
as composts, tco. These composts are widely used in agriculture, forestry and hortriculture.

It is well known that the use of immature composts causes many kinds of growth troubles
to plants. Thus, the determination of maturity is very important and indispensable for use
as real compost. Unfortunately, no studies have been made on scientific determination of
compost maturity.

In this paper, the author selected some factors by clarifying the compostization process
of woody materials, and at the same time giving a guideline for determining this.

1. Changes of chemical properties in compostization process of wood materials

The amount of ethanol benzen extractive decreased rapidly from the first stage compostiza-
tion process. Hemicellulose decomposed easily. Cellulose and lignin also decomposed. The
total carbon content decreased. The NH,N content was rather high at the first stage, but
gradually fell after that. Hydrolizable nitrogen content was maximum at the piled time and
fell with the progress of compostization. The value reached a minimum about 150 day’s after,
‘and seemed to increase slightly after that.

Due to decomposition of hemicellulose and lignin CEC increased with the progress of com-
postization. This phenomenon involves -COOH groups and other functional 3 groups. As for
Klason lignin, C/H ratio, C/O ratio, C/N ratio and -OCHjs grorp content decreased, thermal
properties changed and caloric values fell. Compost progress varied inversely with decom-
position rate (CO; release) and immobilization rate of inorganic nitrogen.

2. Formation and transition of humus in the compostization process of woody materials

The amount of alkali soluble humus increased with the progress of compostization. No
difference was found in the element composition of humic acid-like substances* between Lauan
sawdust and Hemiock bark. The -OCHg group content in the former was higher than the
latter. The CEC relationship was opposite. Judging from the results of optical analysis (ab-
sorption spectra of ultraviolet, visible parts and infrared) and thermal analysis, characteristics
of holocellulose, phenolic acids, tannin and lignin were found in humic acid-like substances
separated from the Lauan sawdust, the property as lignin especially was clearly found in
them. The caloric value was 3720m-cal/mg. On the other hand, characteristics of tannin,
phrobaphene and bark phenolic acid II and III were found in the Hemlock bark. The caloric
value was 4089 m-cal/mg.

The caloric value fell gradually. The author studied the formation of humic acid-like

* unnamed substances separated from fresh woody materials, approximating humic acid.
Received February 8, 1985
{1) Forest Soil Division
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substances by action of microorganisms from phenolic acids, lignin, cellulose and hemicellulose
which are organic components in woody materials. It was found that, humic acid-like sub-
stances were formed from all components, but all optical properties were different. Those
from syringic acid, vanillic acid and lignin of the Hemlock bark were high in humification.
3. Relationships between compostization level of woody substances and plant growth
troubles
Biological tests were carried out using raddish seeds with each substance extracted from
the wood or bark of 6 tree species. It was found that phenolic substance (especially syringic
acid, p-hydroxybenzoic acid and vanillic acid) worked as inhibitors to plant growth. It is as-
sumed that the growth troubles were caused by the synergism among these phenolic substances
in woody materials or immature composts. These substances are generally decomposed by
microorganisms in the process of compostization, and their properties as inhibitors become
extinct. They have decomposition resistant properties, when they combine with lignin, but
such high molecular compounds do not seem to disturb the growth.
4, Changes of physical and chemical properties in compostization process of the mixture
of livestock excreta and woody materials
With the progress of compostization, middle size particles (as classified by diameter) in-
creased at a nearly fixed rate and stabilized at about 65%, on the other hand small size
particles decreased to about 25%. The carbon content decreased and total nitrogen content
increased. Thus, the C/N ratio fell until it reached a constant value of about 25. The NH,-N
content was at its maximum in the first stage of piling, but decreased gradually with constant
speed and equilibrated at a low level. When NHN content reached minimum, NOg-N content
began to increase. CEC increased but some differences were found between wood and bark.
The differences in the decomposing process of hemicellulose and cellulose also influenced the
change of CEC., The amount of hemicellulose decreased rapidly. The amount of lignin in-
creased in the case of sawdust, but did not change in the case of bark, Nitrogen compounds
increased in all cases. Nitrogen amount added to lignin increased and the combination bet-
ween them became strong. Caloric values fell. As for inorganic components, the amount of
available P and K increased, but exchangeable Ca and Mg decreased.
5. Biological tests of the mixtures of livestock excreta and woody materials to plant growth
trouble
All raw materials acted as inhibitors to plant growth. With the mixture of cattle excreta
and woody material, growth trouble disappeared in the early period, but in the mixture of hog
excreta and woody material acted as an inhibitor for long time., When cations were removed
by using ion exchange resin, the properties as inhibitors died away.
6. Selection of factors and establishment of guideline for determination of maturity on
woody compost series
The following 2 points are considered to be very important for determination of maturity.
Firstly, composts must not cause growth problems for plants in any way. Secondly, composts
must function as the materials for improvement of soil fertility or productivity. With the
results obtained from these experiments, the author selected some factors and a set of guide-
lines for determination of maturity of woody composts.
1) The rate of immobilization of inorganic nitrogen (on a dry basis) : below 20%
2) CEC value (ash free and dry) : above 46m. e./100g in compost from sawdust, above
66 m. e./100g in compost from hardwood bark and above 86 m.e./100g in compost from softwood
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bark

3) 0.5% NaOH extractive content (ash free and dry) : above 26% in compost from saw-
dust, above 23% in compost from hardwood bark and above 40% in compost from softwood bark

4) Hemicellulose content (ash free and dry) : below 12%

In addition, the following 4 factors are shown for reference.

1) Total nitrogen content (on a dry basis) : above 1.5%

2) The percentage of NH,~N to the total amount of nitrogen : below 3%

3) The percentage of NOs-N to the total amount of nitrogen : above 3%

4) C/N ratio : below 30

Some factors and a set of guidelines are shown for determination of maturity on the com-
posts composed of livestock excreta with woody materials as follows :

1) Distribution of particle size (ash free and dry) :

1/ in the case of composts composed of livestock excreta with saw dust 2.0~0.5mm;
below 25%, 0.5~0.044 mm; above 65%, below 0.044mm; above 10%
2/ in the case of composts composed of livestock excreta with bark 10.0~1.0mm; below

25%, 1.0~0.044 mm ; above 65%, below 0.044 mm; about 10%

2) The percentage of NH4-N to the total amount of nitrogen : below 5%

3) The percentage of NOg-N to the total amount of nitrogen : above 5% -

4) CEC value (ash free and dry) : above 61% in composts composed of livestock excreta
with sawdust and above 86% in composts with bark

5) Hemicellulose content (ash free and dry) : below 12%

In addittion, the following 2 factors are shown for reference.

1) Total nitrogen content (on a dry basis) : above 1.5%

2) C/N ratio : below 30

Biological tests are necessary for a safety check, even if composts pass the criteria men-
tioned above. From the growth tests with raddish, the author found that immatured com-
posts lead to the following phenomena;

1) Germination rate is exceedingly low and germination speed is very slow.

2) Leaf color turns yellowish brown or light green, and often develops chlorosis symptoms.

3) Growth is not normal in comparison with the control.



