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Chemical Component of Woody Waste Composts (1)

Hemlock bark heaped in open yard
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Table 1. f# 3 # & BORD & HERSERGI O BT X B AMEBIRS O
Samples T AL LTAMAIREIC & » TR 1o R R %
(R B | & k& - e .
SRR ﬂ%ﬁ@ﬁﬁ%%%%gﬁyﬁ%%%ﬁﬁ BET 5, WA—BR TR LEARD, FE LT
Sample| | 1e2ping }éa&mg content MRS OMFRICOVTRITHORED 215
{depth f based A .
No. | ean) s§§?;ﬁ1<a$ﬁ“‘ Bo ABHLETSICHD, o LBRETE,
It terial, 9 R . 5 -
R e maZi/@ CHEBEANVIIZOARERBS LU « 58, A
| Fresh bark | - ‘ . . N .
P 51[ | m J BBEU & 3 RIIERE, BAHE LT
3 L E 0 3m 65.9 Wi, MEEERBAEMEREE, Fk—fh
A
4 L 6.2 W, GPC ORlEE LT et e [, Helt
5 3 A 3 m 62.3
. s £ sm 541 P, BUR A LEIMTHIRRRER 5Ok
7 5 £ | am 64.9 BT U 4 © RN » T e 720 ek A
= ‘
N o2 SRR A D& I L Bl H L L
9 | Compost of commercial 63.9
| product - S
2 & #
RARBRICH Lo stblE,  WREFKT © BABAMEEMREMA LU & > BRABETE T BRL

oo B OHERIREBIZSCIR® KRR OGN TN 2EDTH %, HEME LD, Table 1 KR L7z 8 WEE R
WMU7zo BEES 1 OM AL T ORETREE, BEBXOERGROR, EHFRENLEDT
HBIDMOTHETIINL, THBKEOESORES XUKE-ERS O—TEEEZ0 TS LE L
bb, HRIMEIHEORTTH-T, BrABREOBRELE OLALNG, K7, 8 D5 FHE
BT, TOEX Tm BEOHBRHOIESER[IOLDICMOBRIMTED, TOHEMRE, S
ZNZN 3m, 5m OESITHEM T 2PAEMBUSE LTE D, WMERRED SETMO T BET
Hoto RRIBFATHTHAE LTHF LTV S SOT, £FHBE LTNAL,
URFEEEZIIBOE L TEDEND, 1FEI B UBEREBREID, FERIICH-THA
, WL LI05, Kilkhd 80°C DR TS, KRWEORIL, T4 U — I VB THEARET

BIL, 40 £ w ¥ 2 QfFEBEBEL, 60 4 v ¥ - OFICE E 242 MrARR & L,
3. X B F &

B AT R I DM RBR &2 - TR D, (ERSIC>VThE v =y, BE7 2/~
B, AU VENETH, TOMOMPRIBSE ERTD 5. BIE, RNEOHFIERZND, —RiC
AMTEAEEL L, £D0WBEMATTS 0SB Thb, SO0RBTS, F& LTKRMA
RIC X > TR ET - 720

3.1 K %

JIS BB X O HIE LTz,

3.2 3 H W

-~ VY, Tov o —ov e v REGILY, Wk, Bukihiids, 12K P Y

& (PIF NaOH &R AL ORERICDNT, 02N JIS I - THIE L,
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3.3 0. & &4 MW

ByA#mL MP-500 W 1 C, N a2 — & —Z2B0THRIE L1z,

3.4 kOokLO—2

BILPLE LTTva—v e Sy Py A5 2) BRUz g/ —vTaneh 24 Biintk, #kT
FT U e iRHZ D> CREFRR R TIIE L7z, 30R 2, AERER 100 ml, FUSHR 1 FRID S TIRBLY
T = VISR TE B - o lod, Tkl A WA, & DICEEEE 50 ml 2NA, RGBT
30 SF DMFLAETT - 12 %B] A8, Bh, R L7,

3.5 twim—x0 GPC HE

3. 4T cha v ve—2 %= b u bW L, THF & Uicb D%, FEHEE HLC-802 UR BLG
Wik o=t 75 7% HNTHEE Lice #5 4 : GMH6-GMH6-G 2000 H 8 (3K), i : THF, ¥
3t 1,2 ml/min,

3.6 4 4 = v

3.4 Tilisfo BUihalkb e JIS B e kb BHEIE Lic 0% YV 7/ =v-1, RRARE 251 1%
NaOH filih L Bgic >0 CllE Lc b D&Y 7= v-2 & Uic, BAWMEY 7= i3, kid Klason Y
7= VFERNIE D 205 nm OWIREE L DM Ui,

3.7 HEE DR EW

6 THONK) S = VvEBORKARBEL, T7=avBlya—TF 74V —ZHOA F VATH
su<w b5 T7 4 — 0k THEE L,

3.8 AL - WHERINANRS R L

Had EPS-3 T JAmEER A2 MY, KEFRES UTE U,

4. R L EE

4.1 ROABELHEDINE
KAy B JOTLESEE Table 2 1R d, AEIOF- 2R HIWTh iR, LB OEA,
RIPEMER P OROBBELZITEY, BOMEERIBAEZOEAEEBET ILENE D, k1 DK
SEIZPPEND, CHREKOFRIBICE S ES
DEMNEZL OB, kL4, 5, 6 Tid, HAKBHB

ALIC & A HIKDEENETH 5 EEDbLN, B

Table 2. [K4r& ERAVTE
Ash content and elementary analysis

AEES] K B c ? N
DRIFHEHDSRICET TTHICHE L, HiEH S??mAmé%mm &% @
. 70 { I
DFRIC I FE > TITIREER TR D LT 5 SR 1 3.80 50. 95 0.18
T b, K7, 8T 20T BKEHICK 2 3.16 56. 46 0.18
S e e i I e 3 2.16 54, 64 0.18
D, WK & = TREHRS S I O T L7 fe ’
4 1.73 55.12 0.28
¥, BRSNS ORI E 78 7o b D L 5 2,63 0. 77 0.17
HiBo Wk REEEMKE LTmA 2B, 6 | 719 50. 43 0.26
3 ;. 59 1 edi = 7 1.60 57.28 0.19
Z DUDRNE DRI L O IR BMNHEA T b 3
8 2.97 56. 47 0.30
BTHDH50 9 | 64 50. 20 0.73

ICTERTEICOVTHRS &, 1758



— 70 — REHERIGHT RS B 8155

Table 3. % h H L] D B
Yield of extractives

[ o lmva—ne o -
sEs TOTTY Lo wvaim mamay | wﬂdﬁ%ﬁ/ﬁ@ sk | L% NaOH
. | i 7 Alcohol-  Cold W'1|ter | at mom Y

Salink)ple ‘ ng&ii?ée 2}?;?3; extracts ‘Ek;’%{}ﬁegf Lio;t;z;égr | :/f( tg;é?sH
: (%) (% (%) | extracts | (%) (/ )
1 1.62 ‘ 11,02 9.72 } 5.15 15,04 ! 43.19
2 1,87 4.89 3,66 3.72 4,09 36. 82
3 1,97 5.25 3.90 5.96 484 32,04
4 2.8 | 5.77 3.01 3.79 3.43 38.70
5 2.37 | 5.45 5.01 3.45 5.59 36.33
6 | 0.93 ] 6.37 16. 26 3.24 16.89 39.90
7 1.54 | 3.18 2. 33 4,90 2.85 43,96
8 175 3.41 2.89 5.91 3.68 41.36
9 0.87 | 2.00 3.94 7.30 ; 4,09 29.66
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DL E NS, B9 TIERMMA SN D) N OEsKICE sfzbDEEbh 5,

42 W H#

4.2.1 HREFRLY

g E Table 3 ICRT . n-~FY VIHNGEER 6 AR EBEMBROINGE P 57, 2O
B KICRIED TRV HE, IR, 7 » 7 RGP SR O TRKOESBIDIL L, TRBMcbDRR
GTHBH

FTua—n e NvEVERRBESE, YRREORE 1 E20MmoRETRAERSD, 1ERBOR
B2, SBIUSERBDL, 5 63RO XERERETHY, 5EFBEDT7, 8 TRHI/3ITHL
TiNd, CORSICRKEEDE OBV EINE D), KL IZEEORECGH S5, HFPICHE
POIERIC X - TOKIBWRDED FHE, PIZIERREICHRINDIBEEL, ) 7/ —VEENES
CE D EBICEE AN TYEAEL T BABELON D, n-~F Y VB BT Tra—n . <
v VB AT A Z ) R 9 TRF LCED LTED, ch SRS IR IC
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4.2.2 K

AR UK IC O WT R B &, BEN BHKE C, HICER 1 TRIEOH L ETH 2
P8, BEEHC X 2 LOBENRBEEIEULTO L, CORMCEKEEERE- A Eh, hokEts
R L ICRKICE > TERIBINTTAHCBH L, ERDOTEICER SN A RESFICR ST

o TNRIKSTRONIEAMERKTH %,

BRI OKEA & VIBEEARS &, Bk 1 T pH 5 AL, B2~ 6 TR 3 2P mnE%E
RT3~ 4FREE, WEL7, 8 TR ~6MELPOEmILYD, HRMBLEALIEL Th 23K 9 Tld
D 7 L1785 T0 5, R TRKICEIRT 2 7 = /7 —VEIREORBIC KD, pH B HLICINS &
BAoND, CEHRT 2 &, BERSOMUCK - THEBBAED, chd pH 2 & BICTE 40,
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UV absorption spectra of cold water
extracts.
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Gl 1 o,
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UV absorption spectra of cold water
extracts.

Table 4. UL 56 BE © M %t {i*
R(.,lath(, value of absorbance*

BB ok i i
bample Lzlﬁtr‘gsgr Ho Water egtracts
No. 210nm | 280nm | 210nm 280nm
1 100 100 100 ! 100
2 5 11 5 12
3 5 9 8 14
4 2 ! 4 10
5 7 16 6 15
6 o 28 10 24
7 2| 6 3 12
3 3 ! 10 4 13
9 5 9 7 16
. $ » Zheh 210 nm

SHEA 100 & L7l

* RLIa‘cwe Value of absorbance of each sample
was calculated by placing the respective ab-
sorbance of sample 1 at 210 and 280 nm as 100.
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UV and VIS absorption spectra
of Thot water extracts.
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a UV and VIS absorption spectra
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CEVKI IR 259 nm ICHB/ME, 278~9 nm ICHRA AR T BT 7 = / ~ VEEE ORI
52, WHHTE 45nm (ICHARTIY S 5o mAKMLICOVTR S &, Gk 3 Tl 276 nm (KA K
PR SN2 0 2 DMOEETRWIN G 280 nm fHEICIEBAREAR NS, k2, 4, 5 6 Tid
260 nm AHEE KT 290 nm FHTICHIRD oA BR 6N L. K7, 8, 9T IO -4 61
EAEEDONT, HRONEGMOUERILVECHTH S, 308 913 210~250nm ORITHEL 7, 8 &
RIS - RS, SRR L 28 E5 5 LE2 505,

AKHMZIC 0TS, BRI R KL ERBEOBENATR LT 5, 378h Bikkl 3 04135k
1E0PMEL, 280nm IKBARI, 450nm fHIICY a vE —Z2RTD5, £ DMOHE TR S
RRBUI R 780, 3B 7, 8, 9 TIREIBOAR bIEDPLTH %,

WAAR, SOCEOMEOLEE LTHRS E, 14RO 2, 3 CRMETEEV, 3EHRD
4, 5, 6 BIUBHHED 7, 8 TROTN SEEIALY Lin & FICKE 2K >N THIENKRELD,
HHE SFU Um0 5115, Fo72 VIEBIERIE B R RS P VIC T 2 5 513730720, Hi

MR ORICE OER 6 D L 0 U R EDMEAEW AR T, 30k 6 3Rkt T 4 ok &
Z 5, BUKIMME CH L2 2.5 (5DOEARLTE D, Bk 5 P HENEE & - T3, iR
DHIE ST, KEWERY SIKICEMUTIERTHCEH L, HEOTRICEREINLLEERTHO
EEAL D,

Fig. 6, 7, 8 ICHSIMBICHY 2 HkIMIIE DR AR 7 bov i SE KA D B AR b vEsE L
BINTHR OGN HEANT PVl ZIRT . CHEBHRKIINE, Bukiiis LicBaoigmcEY 35 &
BIEEDHEDTH DD, BRKMBEOBIN A~y v TEU L M2 52 5, CORRIE, Ak
EHUKTHI SN B LA BAB IR IIAE <, Bk OB B RINICE D PRI ST s C &%
RTHDEFALL D,

PO REPOEEST DL, YUHEPIEEINTOIKAEE Y = /7 — VIR, 1EOHRLE ORI
BEICEAL L, Z20RIGEDDPICELERT 2O EAbN 5, B 7, 8 THEEPAOBmARINAR S
NIZODIL, 2V =VEDT o/ —VER T =/ —VEPEBD TEMCIE - TVWAE L EERTEDEEL
9o WL OHANERAKIC K U, MAEMICK 200, BALESIC X2 KICHEATYE~ OGS 7L
BEZONDHD, EORIGNREOREMAT L0 DO TRE S TEN, WLEREDOHED 5E, &
# 3 OHERREBHMIZEN O TRV & DRSNS,

By =VEDRY T 2 —VER T = ) — VRIS, AKELU & SWRFNCE TN 2 HEB I EYE &
UTHRHY ENTWV B, ZHICDWTHE, RFEABRPERRIREADCHETRISLETSEA S0, 7
=/ — VR EOMETIFEE S LT, BKIREORINERIN A <7 b v ORER, BRIESES) TR
SWMONENFR LI DRI s EEbh, BT —20EFENEFLEEZZ N5
4.2.3 1% NaOH #iHi#

1% NaOH i fitid, wiloB ks K CHUKREY & 38D BIZ - EEER LT %, Table
3 X0, R il UURIC R E TS, Fi, BE 6 FICEL N EBIR0, 1THERBTE
BB L D&AED LT, SERETRLOME, SARB TR ERBEREICE >TN5S
AR TRV DI,

EAB I OAEIPRI A 27 P vid, BHmE0EE s, INAERTHEES L, BT AR LK
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UV and VIS absorption spectra of
extracts with 1% NaOH.

A : Extracted liquid,
B : Liquid acidified with HCL
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Table 5. Bt 5t B © # X fE* OWHICOWT JsE L (Fig. 9, 10, 11, &l
. % 5
Relative value of absgfbance - LR, R 12 b OB Dok EE 11T
I, HCL ERik . . .
ﬁﬂ§fl//NﬂHﬂMMxUQMmiﬂV%m FWRLIEDELTRLTH S, K E DK
VTR 196 NaOH extracts acidified with HCI . . e g
Sample | and filtered EIEOEZ, B 1 ORIRALT U o &
No. [
210nm | 280nm | 210nm | 280nm DRELIBVATHA Do KDY TIT 57 &H
1 100 100 100 100 B HHTIRLEE ORI i A Uiz & 0% Table
2 t2 Hs 1o 19 5 IRT, chUckB &, HEE3, 7, 80P DK
3 171 142 66 70 - o .
4 138 134 128 150 SURUBERTH, —BUCHR L SHE L&
5 119 115 114 | 129 A ENIT0, FERE s, R oEN,
6 o 81 aikaish, e EHBIHORE 4, 5, 6%
7 173 182 | 60 | 71 -~
8 148 154 | 66 78 FU7, 8%RL &, PIGRMO EWHIKT
9 98 98 | 44 46 I8 513 E/NE AR S, KL DS
* EK1 0 19 NaOH #ilii 8 kU £uic HCL % BEIMORREL ST B, —7, RS
WA THYEE Ll e 2N 210 nm 45 X O 280 - o
m B B WILEE 100 & L7ca &R Ol Ui DT, R & ERIL - 22 /R LT
S BE D AISHE
# Relative value of absorbance of each sample Bo FIEDBEUIC BV TR S EHAER L 7okt
was calculated by placing the respective ab- 3, 7, 8L DN IEAT U, WELBRIC &

sorbance of sample 1 at 210 and 280 nm as 100.

4L s, #kH4, 5, 6 TREHOBA KT
b2, HELT7, 8 TEHHICKE - TEY, —EOBEMIZED SN,

AR S SO KRBT, LEUTIHEBSLSE 206 T ARG D TEPEEZ 1D
25, 1% NaOH il TGS RO BB E 2 AW REBHERLL L, #-T COHMMMIC
2, BICHEBREBYY » / —VESOBENEOH LT, NadT7 -/ b—F R Tralv— 25

H, $RLLESTOHM, 7vay PGP AT VEABIVKORLTAEL 28E, bAREENT
D7 =/ —VIEHISE, RICHEEDPREOME ETEEN L 2w, A S RINIC & AR 2K
L7 BN F Y N e AN

MBI RRESK DD, TFERKC S 2BRERD U OBRMERIRSH i o TN 2 [ s
Aot s, THEBYIINCIRAKICEIATE D OB & IR T O 5 5 itk B iy o fi i i

DIE L UWKICL 2B EZI THEDT 205, TORMAMOERSICE T, XOEHFOMa L
DX DR AR SN TES L SN AR, RO RE STt BE T2 b0 L5525
Nodo BREDHEICDVTEETZE, 2V=vEEDT » /) —VERBCEAZEC L TKITHATES
TYHITIE 572 LT, 7ouh VIR MOER &0 TEWT 2 b0 2 8bn, 7, B
SALEERYIC IR T B - R OAM TER A &, MR AR 2 i ONTHEMIC X - TR & 103
ENTT A ) WEOWA DM 2 EFANE, FEUE &L D BOLE DEOA & 2l A% O BIR LB
SNE Do Hk 3 MRS IIMUARTHEILS 53008, —fMICHER RS E O RRAK X < 12 A EFH

o HERED NI L O Rk K & 142 R0, O TS & D RGO mEN Y, IF
SHAA OEBTEIRICH 5 & OHMABEL BN,

T oA Y R RRIEIC Uch, Tovh VI TTAT S KICERIEOREOS TRES T 2 WE IX I

BB 1o TTDEIBEHTFRADE OB TREEIEC LB OBOLE DR TAE L <, BIEED



oy G TED QL e Rl - 2080 — 77 —

WOLEEDWMBIE S DI C O XA WHMTIC L 2 b s, COBERICIET VA Y ICE B IUKHRIC
Ko TEUR KIEED 7 7 — VS G EN 5 o, 270~280 nm fJEICHEE DT & - THIn
LRI 2 52 T 2

Ak O TIRBEBEM A A TR A U Td 2 10w, JVBIE ST B i 0 W O B S B iR &

NTHEDFEBRBRED CO LA HDTHA D,
43 % % Table 6. & & 4 i ¥ &
Data about successive extraction

4,.3.1 oo —2x S — S
#zoR

Fuokwin—2EY =L, &EBE TV N Zrgy D)
S Rl Ai‘lfixguFm of /Ash co]ntem
— Ve Ny R VB, Tova—iv, HoKOIETE in the
b ’ ‘ Sample ei‘fLL6561ve \ residue of
DA L7z b DICOWTRIE Lice ko tve — No. i) Successive 4
S ’ ’ ¢ tm(a/tl)v €57 extraction solid*2
213, BRAMY E 2 OB hO K RS - ()N
P e g e ! 1 19.40 | 2. 44 78.63
BRIE I 2 TR Ure, Bl &%
2 7,76 | 3,51 89,00
WD KAy # Table 6 12, fntivo—2INEE 3 7,60 186 90. 87
R LT 2D @, Bk —ADHEES 4 7,47 1.86 90, 81
- v . S 5 7.86 | 3.16 89.23
Table 7 IR Yo AREILNIC KT 5 LR TH i .
6 16.58 | 4,39 79.76
Rz DlE, FKIZ Jié/l\({.} 2 7 4.55 1.93 93. 61
ORI S IR T 27— 205D 8 5.08 3.02 92,05
\ e 9 5,16 12. 46 83.02
EHRHIET LD TH 5, N & ] ©

12), Taa—n, #Hi

g N i «kl )’}Lzlmzpfiy-é_
AMHPOZHIIL, JEEWIT & T LA IKDNET B

Being extracted with a mixture of benzene-

bEpIN =N D REA I A Lt 1S
SRR SUBIC &0 L, BRI U re B alcohol (2:1), alcohol and hot water suc-
BURDAILEDE A U b DT, AKEER S cessively. . )
*2  Being calculated by excluding successive ex-
BTG HELUHOSDTH D, L LY 7= tractives and ash in the residue from original
sample,
Table 7. EC A = — A I R

Yield 0[ Ldlulo%e

i
g oavT—A s , P R U O eeg E
A i’ g | eRVE = 2E L pe ey - 2 @ A Llcew T
i
i

| 13 i 13 g* Cellulose amount
. Yield of . kg | - w0 Yield of | caled. from the
S‘iﬁple | holocellulose® = % Cellulose*? | p-Cellulose a-cellulose*! data of sugar
: | i o | ane gkl
| % @ | @ G| e
(. L R R R R I ,,,,,,,j,«fo)f
1 { 39. 68 ! 28,00 27.16
l \
2 36,08 : ! 19. 86 29.63
3 37.23 76.30 | 6,28 28. 41 § 24, 05
| |
4 38. 27 | 65. 33 ; 21, 36 25,00 | 33,27
5 ] 38,41 | 56,96 ] 26. 66 21.88 31,10
6 ‘ 38, 65 57.73 | 25.13 22, 31 32.83
| 65, 27 23.65 29.20
* | 59.62 ‘ 21,27 29. 45
} i 68.55 ] 5. 70 1 26. 01 ! 26. 87
i

Y1eld to organic sohd
ll)(ga Yield to holocellulose.




— 78 — HERBIBHIHE 3155

VR PEFRERVHOERT NIV O N F VL - DIEHIIC R s THEL 7 =2/ F ¥ T Vv
LIRS, BROEBICE ST HRICHA L TEULEAKRT, e ORBRIIEEAEE LERotisk
g% & > T B 7w, AENARICH UBOIET D2 - T b, - T—BINKEZEAM T OS
W) 7= v XD aashed <, KMZEIMCE UTEAT 2 IcEE s, TO8RETHEL
WHEDEEETE XD, L LAMBOero — R 3HEERED I VAR L, SoiIciETIAI &
a2 7=y EGEE, [EICHES LICREIS ST & 5 T a ey, BEmIck 20 s d
UHBE TR,

HEERDIC T 2 nwre—2813, @ 108X% 0% 8L, 14FE 3EMRORETIEE
XZ2HEE, SHEMBOEDTI~ 4B BEBNLTED, BMENIZH L3R 9 T b % BEE
(18- Tn b, AEORBITEEIOATTRER OB %2 LT A I E 3, Zalkhais DM i Ur
TEE, HHEOHMDDESZ S Iodicld, BAHEREIU LR T TOERED R KRB A 54
BOUEFORBMBLELIE D - THRBMOZIC X > THEBFOeva —2H 201 Y 7=vh
EDX DA T HDEHT A LBTERVY, L2 Ebknern — 2 IHERHBEBEOVEEZ DH
MENHDTEEELL)e UL LUSEHENICBENTEPROOBEEELTED, Licdbili~ickd
AT LS ERBICHBPED OTERNC &M SN 5,

WIC Rm e —2HD a- BLY g-rvo —R KON THRHNT S, a-tiro—23220CI1IK BT
17.5% NaOH ISHICHER LIS DT, FELTErvue—2Anhols & &, p-tio—XFREENET
WL, REOMRICEIDIEE LTHET 20T, FELTAI tva—Aph oA E3N5, ML
PIOVERAEZT 5 & 2vn—~ 20BN TP EREOE(IILE 5723, Tk VICEIET 59055 <
5o BB 1D a-tiva—270%, g-tiru—R8% KL, (Wl Cld—BNIC a-trva—2 DI
SEASHD U, pero—2 DENSBEINLTNASLEEZ D, W3RN TS 2, B SRR L
teflidkEGA s Eid, COEBO ZHEOEAN PN EERTSOT, MliYoWmE bEEICANS
L, BB S RMLOMERGRE L O PUEAE BICT 3L EAL LD, A3 ERVWAL2~8 T, a-tvnm

EERARI LD 5 ~16% RBEADTE L, B-2rm—R 3 13~23% BES KL - TO A0, € OMEEE
DT H D HERIARI AL & B 15 2 WIS B ER SRV BRLEEE 2201 7o 0K 9 T -
LT~ ZADEDNETE 5 TN D, BT e-trn — 2 LTIREESDIN L, prrn—2%
L BT S SDH, COREMICE I EDRDOMEA TOROEER D SIELN D TH SO MR
SHTIEN,

FEErT—ZDONEIC a-kva — X DEAFED 5 EHREEDITET 5 a-tra —20BLNES
B8, e—na— 20 EE VTR LI DEARS & EEUR &R 3 HRRBETH D, TohoifliTtid

FNEDPIELIB S TOBDRIETS 205 BE L - TS, FIROX I, ZOREFTIERVA~
AR Uinds O OIBIEEF D EEA & 5o HUCB~ BT 5B Licevn — 20
B, prro—XEREOLROEEL 3, 9 TR e-wvo —ZPE LAY LEERTOIE L, 8-
Ln—ABDLENZ OO TEN TN LB O ENELRLTNS, N 50EA, MAEMOIER
HICED wvm — AME B, BTSN N g —2 ELTEBSNADTHA Do

4.3.2 ¥ & W

WiorlrE% Table 8-A, B 1WRd, HAPETIRIC XU BANUKGE Lkl (I T~ % Klason
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Table 8-A*,  ji ) # fif#
Results of sugar analyses*2
FRES 29 W& | IERR N R ' . T
[ 85 s O =R — E - |

e : vV S A ToOV/) =X HIT F—R Fro—=R Joa—2A
Sa&%ple TOt?]% jgguf Mannose Arabinose Galactose } Xylose = Glucose

. 6.1 102.7 19, 4 12.9 ‘ 35.8 | 2s5.3
oo (24.09) (4.55) (a.01) (8.42) (59.93)

5 3145 48. 6 2.6 0 ‘ 16,7 ‘ 246. 6
- TR0 (15.45) 0.83) ©) (5.31) | (78.41)

. 40 2 82,0 2.9 9.1 1 29.7 ‘ 218.5
° whe (23.96) (0.84) (2.65) (8.67) | (63.88)

. 48,3 1.4 0 | 14,2 ‘ 310.3
4 3742 (12.91) (0.83) 6 | (.79 | (82.9D)

= 357 4 52, 4 1.3 2.7 : 16,9 284.1

° 57 14.67) 0.37 0.78) 4.72) | (7946

) (

. 355.9 51.3 1.3 0 19,7 283.6
R (14, 42) (0.37) ©) * (5.33) (79.67)

. sigg | 48,2 1.2 0 15,2 281,7
CESY ] (18.90) (0.37) ©) | (4.41) (81.32)

g _— 58. 1 Le | 0 20.9 298. 1
v | (15,36) 0.37) ©) | (5.53) (78.73)

103.0 11,3 \ 10.3 36. 8 3119
* 473.3 | @um (2. 40) @17y | (7.78) (65.88)

#1 B P ROREE BN
Sample submitted to the successiv extraction is hydrolyzed directly with H,SO,.

=2 AHIETEY 1g X0 O E mg TR, () NBacd 285 ofFEl (%),
Yield of sugar from 1g of organic solid is shown by mg. Figures in paretheses exhibit percentage
of each sugar to total sugar.

Table 8-B*. i %) T fi

Results of sugar analyses*?

No. | T Vielao that of | o (Avabinose|Galactose | Fiose | Glucose
! % 351.6 ; 0.83 | (?;I§o> ég:go) <§j§9) | 23222) %ggﬁig>
2 T 234.8 0.75 ‘ égifS) (8) (8) (2:?1) zégfgs)
s | a0 0.94 (?;:éz) | (gfgs) ! (éfgc) | ?2:?1) f?éf?5>
4 248.0 0.66 | ?gl?e)l (8) <%> | éiﬁgy> ?é?l?a)
5 270.9 | 0.76 ! €;:§1>‘ ) (8) G €§§:é1>
o | oo | @S S | Bl B
/ 2827 0.7 G © © | G| ?g;:gé)
8 2.1 0.63 % ©on | © © | @ f (a6, 45)
o ansom @ el en me [

1 BN EEA & D12 19 NaOH Hih U7z B Ik e
Sample submitted to the successive extraction is further extracted with 1% NaOH, then hydrolyzed
with H,S0,.

*#2 The same as Table 8-A.
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V7= E LTERINSDS, RREIKSESNICHEZEATO 20 TChEEMFORE & Likik
7uT T 7 4 IR OFBREOBAR DI, A BARMINAE Ui A EENKS R LIcsD, B
FBRRIFERR P D 7 = 7 — VRS E B < o 1 % NaOH 3T i L7z Ik L D TH
%o 1% NaCOH #li{hDOB, 7 =/ — VDM, —DOA~ 2rvo —29ESFLENIcervn —2D—
MBI B, LVIRER A OBEED B OBEPOTNOEM TR LTSS, Wb oK
WEHC R > TRIZY, 5FUEROBEPHIFICRE - T A, —BMIC D012 & NaOH AT
MMSNEZWHEOBI BINT 2 LB TILA50, Wk 312 A, BofIlEoEIcDizd, <o
BAEINRPIEL 5T 5, SEHFIORE4, 5, 6 TR LMIEMBINIBENE L, chnlF FHE
EDNEDHATO R T EERTEDEEDNS

Table 8-A OANIREL RS &, IZRFIEONTNERE L X0, HERPIC ERY /= v XD
ZAMBINDCERRLTO S, FHERBICOVTRS 1 TR 2 — 2 DMt E A EE L D
B2 {K60% T, SvawvFvBEDO S Vo~ RERTE, o - 2ARROZNIEE X2 52% RE
L7825, LPL3EIEROIEERTIE /' va—2 OHMENL S, wrve—ARO 7 va -2
T3~T8% ICET B, TDXIICHERICE » T AMERENWD L va — 2D @sntEmed 2, 374b
B ova — 2 DA OTERS DT 5 C &1, HERTPICA 3 evn — 2 BEBRMICIEE SN S T 2 ERT
LDOTHAD, BE 3L IZKRBE~Y/ —REF Vo —2FHEFEE LT2/3~1/21cib L, DB
FDTITE)=AENT I P —RTR, BOTHEBICE LB INEOREECHES LTS, #E 3D
FERAOMGEIZT 5 ¢/ — 22RO TEE LIGIH LR LTE D, BAWEL S &5 % DHFEN
EATOIRNEFZ LS, WB 0 DRBIIAERESL C, Sva—2AORERS DB LR 1 XD
PORCEETH 2, COWRFOHERBFES JCRMPOEREBIRNATH 2 D BEIERIT N2
WA, vn — 270 SUICESRBEROSHMED 51, REOEERD TS F 0 ARIBEATOENEE
ZEDe

Table 8-B OIS OHMEERS &, 7 va—2@30ThoRE T AoznkDENLTED,
B &9 LADBAZ OBINDEANKE (IS5 Tinb, Jva—2 AORSZHMESE, HEaEs b
KRS 2 EAICH B0, KiLewy /) —AQRDENKRE L, TLBRHOT IE, —R, H T F—
BEEL, 3, 9T RIBINIE A o, BB, 3, 9 BSMCE T AHOHED WK TIR S va—2
1220~30% HThH B, =V —RFBIE 60~70% K, Fro—ZI1Z230~50% HEiLoTWD, 1

% NaOH AT, HMBEO~NI 2o —283 SN2 EZRLTVA

VI EORES T ORRD» S, BEPOSIHISE MR I ERIC X 5 r#%xdfﬂ b XD
55, WMPDOERE~NI Ve~ K%wT%b<,tWD~1%mﬁlCMﬁTw,ﬁi e
LU S EHEROBEIC M BEO v —R E—BD~ 3 o —XNBALTHY, FAMREET
TS LS SEESE S MRS N A TIEEN S &M B0 E1T 5 7,

4.3.3 STENE

R vn—ZOREINC KB HTRAGOENE M5B BHT GPC DEIEAT - 7. GPC RlIEDS
B AFEDHRICEDESTFOMESBITER L, HFEMEELZEEMMNRICIT S, @R EEHE
A &3 5700 TieLe O W 1L 5 Taha wvn — 2% = bufl Ui, BHERY 25 LY Iic & B

fakx Table 9, Fig. 12 17, KUk ONERESE Fig. 13-A, B, CItRT, BEH#ER) 2F L v L=t
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1 ‘D“/\"r]j(df GE 13D ([E *ﬁ/\

AR, MG DN & & L FREPRIL S 10, WHEMED ST
FUNC & 20y PR DA ST, M b HhIE T EIRTH 2, L Like

v~ ZDIEEDEE, (LS -~ Teve — 2 KON FRBET TS EEZ oD &, %,

Lids BT LD, HTROHHMER & AT
ek LTHIR FRTHDO TR BTN, SFEAMOIRES, B
BN TRLT UG ERE o2 e BRI LIS0W Al b H b, e SOE» S, GPC Ofl

SRICHIE T 20 ANAREHEGATHNE EEA LD,

PR L e ORI N T O i &7 508, Fig. 18-A X0, R 1133,430 7 9 v P IZEREERD
Y, ERG TR SRS T E TR E LTE D, Bk v PR ED
04,480 TH Do FOBN 2 T XD E0T

= P e LERIC BN T B0 T- RO F A9 < 4 1]k

B A v — 205015

Qr

WA Ly BAA S 3,920 1 v b A
STFANCEIT L, S v 134,710 700,
B FUEOBIER LT %o 0P 8 13HERTL \
KD T TS F B O M b 03 8 60738 <, ot
EATFAIC e — 7 AR LTO D, sk 4 & 513 <
Table 9. # & & 7 — % u \
Lahbratxon data gur \
Polystylene| p..1 A ‘ Peak Mw (Pe?,%( counts \
sample No.| ©¢& (Mw)
> drops/count)
1 108,000 : 4,480}000 30.55 N
2 20,200 | 830,000 33. 05 o
3 9,800 | 402,000 34,00
4 4,000 | 171,000 35.50
5 1,220 50, 000 37.30 a‘n 3‘7 m fc 313 alc A(Z :
6 244 | 10,000 | 40,15 i 12 # "
| ig. 12 MEHER ) X F LT X B
7 117 4,800 42. 35 5ﬁbz A ”71L”Ad13“"
librati 7 i sin
8 51 2,100 | 43,55 alibration curve o tained by using
o ‘ R standard polystylene samples.
Table 10, G P C J & 7 — 2%
GPC data
I : i B . - S
Sample Start | Top 1 End ‘ i /
No. count | count count Mn | Mw | Mw/Mn
1 2740 3430 | 653. 4 ? 64,91
2 3920
3 2740 ‘ 91.26
’ 2730 3710 | 148, 5
5 2730 3650 4700 { 344,7 36,990 107,38
6 2750 3580 ‘ 4660 | 269, 9 18, 480 68, 49
7 2740 3710 414, 6 i 20, 670 ] 49,85
8 2740 3670 % 337.9 24, 400 72,22
9 2730 3550 4740 | 176.0 | 26,310 | 149.4
! I




Fig. 13-A #¥l1, 2, 30T ESA LR
Molecular weight distribution curve
of sample 1, 2 and 3.

Fig. 13-B 33, 4, 5 O TEFE
Molecular weight distribution curve
of sample 4, 5 and 6.

)
Count
Fig. 13-C k7, 8, 9 OOF R/
Molecular weight distribution curve
of sample 7, 8 and 9.
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WUl R ER L, s F SR D oy 378 O 3l Uy SRR 1 & Gk 5
kL6134, 5 XDEATERDOEEVDPE T T DH, 37, 8, 9136 B Ll

PIFDFERDS S, DS HHEEIC BT EBEDOELHLITNEH SN TIOR3, (&5
3,920 H U ¥ MCK S E— 7 AR T AN E, GPCHPEICEO T kb1 &Pl L7 40 T84T

M2, @R e — 2P DER LTS 0 &b ohf, 204l

G TRTIRO B RS U, B S TR O B O MR SN LT 508, — ikl
ExOMEMBHEATE YD, i 5AEMROGE 7, 8 & EE O 9 T 405 HhfR DS 24 SRR BLRG
b, HERUERO BN XD EMcZAL LTI < @ &

WELIZY, erm—2ELTERSNDE

515, Table 7 ICBW0T, CREMHED SN TV AED, p-wvo—

FHZ & T gwva —2DEHI

2 DE & AT EAATIEE O BN I B BT 38 SN0, FRCEE 913 p-vove — A G ERDI L,

Skl t ozl LTED, oh
Rl A DIE A TN

HISMTIZ B0 T b~ 2 ovm — Rk s 5 &4 Sh ks o &

DO D b BBRES ORI A TN EOHIREZ T 508, GPC|
LEHONAEET, 8EHULTEY, EHTHROBSDDIE 18- T0D, COmEHIERIN %
At b, BB L TH B, Mok &3 MR
AR ERZ 0,

T UBHIIIC J o TR m — 2 DA T- O OB LU, R4 T4 O M Bt
SIS ET8  Fehs, GPC Oz Z— b Hw v gk
AR A RIS DRSO BRI A 03 B TLEAFAE S 2 O LHfEE i,

SRS SIETEA LD, ZOFMIIONT

BEAERRNDT, wvo—

A LT Ut

R LTHEnT

WIETHAIZ DI, V7= vidp-c Fafxv v v+ 37 va— vk ks
e & T W K B R UIRBLEDS i s & O & 9 IR ETII AR M 23
WBELHD—2IC H78 - T A, AMEL U & DWEHE LTHO 284G, < OB Al Sy & 0 5y
VT, RIIMEE T 5 &2 TFHEIES,

LRI, BB, ARSI INA T = v AR IE L b0 &, ) S =D
B P K - TIEIBRE L, BiEs LT 7= v AL HERD 5. AM
IR R E DR S 2% Wk AN TiE 6N 5 Klason ) 7' = v OFERHS—I

TTH Do MDD, PORHEAIRE AL G EBOAMOBOICE C MIRIFEST LTS

598, COFEEMEPAE LU s DWBAKICZOEIHEMLTY 7= vEERD 2 1CTMERS 5, #

G OFIHTMIL CEERETEIDDNIZ 7 =/ — VD2 XY vhdEi, Cids Klason ) 7 =
vELTEREND FE AT AR OBG, MR TENE ) 7=y BiaTonnd b,

NODEEBET A E, HWHIER Lz 5t Uzilbbe 2% 7 v a — ek 2 Y W 47T

SERT A HENEE L E A RS,

At Uicth, TRFv7a<wl Nk

AHOERTE, Tova—w s Xy Vil (L2), 7aa—, Bokocgihh it Uzl i

87206 WRIBILEL L TR ONLc ) 7= V-1 &, RO T A URNE & 512 1 % NaOH i < il ik
MHELUTE OGN ) F=v-220E Ui, V/7/=v-27TE, BK7 =/ —VIBBO KBS BEE3NT
VL EMDINS, HABOEEAEE U TEROERE LT - 288, ERGRITEE o AT LHE

T, MRS OEN 0 b, sk SETHIHIY & Ry 2 R LATRIEIEMICH T B I
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Table 11. J 7o = v
Data about
— i , U 7 = -1 Lignin-1 ; | 11% NaOH
Saﬁ?le " Klason Acid sqluble lfg({);?rll OCH* ‘ N* extracts (A)
e ligin @) @) @ @
1 47,07 0.59 47,66 8. 06 0.28 30, 30
2 59,09 0. 45 59, 54 6. 84 0.31 31,26
3 56,52 0. 45 56, 97 6.19 0.15 28,59
4 57,32 0. 36 | 57,68 6.70 0,23 31.82
5 57,85 0. 45 | 58,30 7,10 0,13 30.74
6 55, 45 0.-70 56,15 7.58 0.23 27,99
7 61,54 0. 38 61,92 6.18 0.17 36. 84
8 59,37 0. 62 59,99 6,53 0.31 34,29
9 52,99 1,66 54,15 7.59 1.37 27, 64

B& UTRUKEA Table 11110RF, WE 90 E KEGDOLZWRE & H DT, RASDHEBIT -,
BFEE) 7= VYEIEINTNODETH - fc, BANANE) 7= v ER—BICHERTRDTN® ESNT
505 R OFEBROERNEZRTEDTHEA S,

Y 7= LI RICERA e £ S WK TR oo BRY 7 =/ — VD 7 = / —VBREIZ & T
EEZONBEY, Bk EEAORE TR TR BEBKRERL TN E, Lk LEI60% iKk X x%
OB BB LDEEAL), V7 =v2l0B0THE, HF 1 0K 27% Ikt L skl cid 33~39%
EET, BAMRICIDVT N2 OHEMESEINL TS, UL, HEREFE S IBAIC & 2 RS
DOEAZFED SN, 1% NaOH Mz ael 1 0 30% ket L, 2o e ciRrehicdifl U
28~B1 B REF L 12 5T OB, SEEBORE 7, 8 TIZ 20lML T3, Table 11 ® B/A DOffid
1% NaOH b0 7 » / —VEHBEOBIART SO EELTENAS D, ch X EMLHh
1 20~40% BE DO FELSIEE SN, HBATORREEBHU LB IER LT 5, FFAMER L7
R ) 7=V OEGESENLTOE &, V7 =Y RPAORS, T8b5E8EERY /=iy
ErEIhed <, BOOEABPRKENCEERTEDEIEL LD,

V7=V BROMEREDOHEEIC DV T, AMTO7m ) 7=V RBZ20EFEHTERO ST
BBLUODTEDAEEZRDLCENTET, FLBEREOBNENA S 2 HI TR D ML AN
Z, SHIEMM B KORERMY 7= vicid, T NOBRERICEET 27 7T v vy vlEBL Uy Y v
FNEBDHO, THOIEDL A P+ VVEBSERT 2. BAEBOTEHICLD Bl FURIEHES 5 1
D, A PFVNVEOEBIZMAEDDROBELMS 1 DOBEID LI B, A FNVMTE-TELSHT 2
—VEIL, FEZOMBZREC LTS Sl Eabaiid, BICEAZEC LTESTILT 2
HBoHYD, A P FYNVEDOERDHTHBROEBFMEIT) & LIZRMTH 5, HEOREETES
DD HEICE, V7=V DT A V= aXvE VI X » TETAHFRERT V7 & FOERIC
S OEMAEBIHEAOBABRT TS b0, YA F9 Y « KRERTT ¥ FY Y 2WLT, 1§ o07E
BREERTZEOHESHD, BHCX D IEEGIBEEM SO T2 EMm o TN %, MOTHE




oSy (8 14R) (i - B - — 85 —
gr W #
lignin
V2 Lignin-2
D K/}:&Sfm\/ - V= vEE Difference of B/A
Khé@h Total | OCHg* N* hgnm 1 and
Hén?n lignin | ' lignin -2 (B)
& @ | @® @ | @
26,32 0. 28 26, 60 11.29 0,11 21,26 0.70
39,11 0.36 39,47 8,56 0. 25 20, 07 0, 64
33. 85 0. 30 34,15 9. 24 0.16 22.82 0. 80
35, 60 0. 28 35, 88 9,62 0.15 21,80 0. 69
38, 97 0,42 39, 39 g, 50 0. 20 8,91 0.62
0.19 16, 84 0.60
0.10 27.18 0,74
0.15 23,05 0, 67
0,97 20,7 | 0.75

LRI B R T 2 HHE N E D,

DB ET T, V7 =v-2TR 1% NaOH fiic K DRIY 7 =
bRV IVEEDEMRE I TS, L L
|

;:}-7'\_. <l: Vj (o]

SO T, A B vEEoDs

J = VIREDSER DN A T, VT = v -1 XD 2~ 3 % 1RE

Mz 54 (15% 7 FDER, V= -1, 23R B RZORE 1 Ofiic i, fhof
50, it

L8 & T iR

RES

MIOAEIC LD B A FovieZitfz iz &

AN ENT, BILEIC X 5 TEIC RS 1B s

S, I 15~20% R T H B

V=2 TR 8 3 Ak

e X 2k, LU o2RHPORAI /7oy —2CkD

TR I R 7T A A 1

2FAH L EMONTIN S, (- TR - 72

VTN D EHEE AN A DS, JLHSITIC B A N OGRS HE

T

BEZTT0AELTHZDOREBEZENED L

N 7= DOMROTRE AT 51
4.5 HERRELERE L LT OBE
Ul &

LT L, IRINFIAEINZ T

DL E LTINS,

TR T 2 R E LT DB AT

cV =y

MENEERE RO EDFENREG NS

Vo BUEBIIC X B MR E {, DD DFHILESTH 5o THIED TS

D YR &4 D THNCE LIS A Sna
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RTINS B & BN S, 743 — - <Y
VIR, B O B
T DT AT EHRD BNTHD, BUHERAR
-5 15 B A B H M D 12 B & S 4

Fig. 14 & B 8 I 5 &

Sampling method for processing. B
-~~~ Desirable, —7, K5y, BIK, Bukihihs X OSSO
----- : Undesirable.

5, KSR ERY, GRYERRT, BIER
PO CREMERES 5 EIC e )RR LT IR TR ICB B L, £ ORMESIC & 3 SRPmRLE
AEASTLELTS, HETBEELER INL C R N, T, MO LideRotds
DI IFRUEBEY ORI TH 248, FTEICK 213 EEROMEBINE 120 MAEDTEH O &M
692 b0 EHMESINT, REFABLEFTRREQEVMELTT > THRWEMEICIIE L0, 0D
D TIKEME D SIEEWCHFET 2803, BEHERICIIT 2 FERELTHFEILIBWLEZEL LN
%,
CNODEEZET S E, MEOMBEEEIHTOE LB0ERLLS, ERBHE ROV IIEE LN
LTI 5, BEOMME L TIRIEHMOBRTH B Y2259, Bk A 7 v MR SHERR
MbPIBRETITBYOE22BHOTHES D, LW THTORDICHEDZ IO i35, Fig. 14
R LT SR £ D Wl Sl LIRS DT, WO X2 1k d &k EBs2R D, ¥ ARICE S
LT DI T O ZI - T FEBE L EEZ 5N 5,

5 L &

BRI R SRR & UCTEP AR U T 2K HkiE %, HERIBM 5 X CHERE AL B Ic 5kt & U THREL
U, & DLy E & UTRMISITRIC & - Todr LS RE KR L7,

HEHI O AR PICIR E NI ledd, RSBB—BITODOE D 5 o3, RIEVED ERIEFKICE
GTFHICEE L, HEOTRICERTIHEMNRE oM,

e~ F Y VIR ENICDIE G, BRBIOER DR o te, Tva—v « XV VIREM B,
YEFEGRERC U, 1~ SAEHREY TR L, 5T /31, MEBLEAE L BRTE /5 BT
DIEAR Uiz,

WKH R K UEUKINE Y SHERRIEIC X - CRIBICED L, #HERBMBSEORZER X QBT 2@
338D S/ s, IR &R O T MICER T 2 RERED bhvlc, AR <7 b VvORBEIC X
D, MEMPGARNCAEZINLZ RO 7 =/ — VB I HERR I hic 20D 5 2 &, KIMEE R
HEBIEN & HRICHERO TICER T 2 EA AR T C EENRD Shvic, BOLES X CRINHER OB
5, BKIMEYOENBILA < P VvDRFER, KEEY = / —VEOHEFMELS UCHE SN ST
REMEAS TRIR SN tc, WZKANNIK @ pH I3, HHIFARO 5 1C L, 1~ 3 FEHERH T SBEL —F
B8, BEHRYTIES~6 & HU BB %, 1% NaOH #itiiid ikhic & 3 Bz ENDR
< I~ 3AEMEEMITIEDRED Leds, 5ERBY TROTOME & RRE & 78 - 7,

TERDTHE VO~ LY J=vid, B ORNHUMEEKSBEZE LSO TERIN AR
BT 2 IRB E UTRIE L, Rutn—2 3% 3 BEEE 0K 409 1Icxf L, 1~ 3R
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TR HEI DAL

Tl 36% ST WA OG- DML Lice &o v —

Tl 36~38%,

2RI HD A a-kva — A E p-kIvT — XD
AEFCIRENE I B5~65% & 20~-30% AR L,
1o BEHE DKM U TR T 24T -

~38% LBILNIEETR L, 54
1Bk T 80% T

i3

g otic i 5 sova-

hALbwV ) —A, FV

A7

DEIpstee —Ji~S T —2

W7 r—ARFELIRD LT, 1% NaOH {#ji T
WK 5 &, EHEL T E D Licds,
o & OTIRHEE

St 7w — Z DR

ERSEDSAE <,

(7%

L, HERS 11 84~90% TH Y, Jv=—2

EREE g vy

PIAAOBINA DML INE Liv - 120 TALHOFEU N &, WAL DNt v — ZDMBORES) &

SN E ML T A b, kva — SB DS DREE D

FLRELZIS, gt —2AD BB, T
155 1B EC NN
S TR DU 9 SR GURE z TS T S BRI 2 D

R (=150 T 85 i %
HES T L,
G0, BT ORI &, wov v — R DSEDDH F OAEAT
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Chemical Component of Woody Waste Composts (1)

Hemlock bark heaped in open yard
Akira Yamacucm®, Kbichi Saxurar® and Ken-ichi Supo™®

Summary

Recently, wood waste compost produced from bark or sawdust has been developed and
put to practical uses. Papers dealing with method of preparation, effects on the improvement
of soil properties or troubles that are thought to be caused by the compost have been hitherto
presented, however, papers which describe the chemical change of wood component were
rather few.

In this study, bark of western hemlock, heaped in an open heap vard on a large scale for
the production of bark compost was chosen as a sample for analyzing the chemical properties
of bark components (Table 1). Since more than half of the 5 year’s heap had been taken
away for processing, samples 7 and 8 were taken at the position corresponding respectively
to 3m and 5m below the top of original heaping. Each sample was powdered with a Wiley-
mill after drying at 80°C and sieved, separating 2 fraction which passed through a 40 mesh
sieve and remained in a 60 mesh sieve. Powdered samples were analysed according to the
method of wood analysis.

The ash content of sample 1 was rather high, probably because of the permiation of salt
in seawater during the period of storage in a marine timber yard. Table 2 indicates that
water soluble inorganic materials dissolve gradually in rain water and move downward, con-
centrating at the bottom of the heaped bark. The high ash content of sample 9 was caused
partly by chicken excreta added for promoting fermentation.

Elementary analyses show nitrogen content is very small except for sample 9 which con-
tains materials added for promoting fermentation. The results indicate that even if the heaping
period is prolonged, the increase of nitrogen due to micro organisms is very small.

Yields of extractable materials are presented in Table 3. The n-hexane extracts exhibited
no definite inclination. Extracts of alcohol-benzene mixture decreased after heaping, indicating
this fraction is relatively sensitive to decomposition by micro-organisms.

The amount of hot water extracts was approximately 1.5 times more than that of cold
water extracts in most cases, but the inclination of change of the yield was similar in both
extracts, namely, the amount of extracts decreased remarkably after heaping, especially in the
case of the 5-year heaping. Both extracts show a clear inclination that water soluble materials
dissolve into the rain water, move downward gradually and concentrate at the bottom of the
heap, just as seen in the case of the ash content. Especially, the amount of extracts of sample
6 was extraordinarily high. The pH wvalue of sample 1 was about 5, and it became lower
after heaping for 1~3 years and again the value moved to 5~6 after 5 years. Production and
consumption of materials that have a carboxyl group by micro-organisms are considered to
have some relationship with the variation of the pH value.

Received October 22, 1930
(1) (2) (38) Wood Utilization Division
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Measurement of the ultra-violet absorption spectra afforded interesting results. Cold water
extracts of sample 1 gave a typical UV spectrum of the phenolic material, namely, the absorp-
tion maximum due to phenolic substances was seen at 279nm (Fig. 1 and 2). Absorbtivity
of the spectrum of sample 1 was much stronger than the other eight samples. Samples being
heaped one year and three years gave the absorption maximum or shoulder at 256 nm and
near 295nm, respectively, but samples heaped for five years gave a flat absorption curve.
Sample 9 which received fermentation treatmint gave a similar absorption curve to sample
7 and 8 except in the wave length range shorter than 240 nm. Among eight heaping samples,
sample 6 exhibited a particularly strong absorbtivity. This also indicates that water soluble
organic materials dissolve in rain water, move downward and concentrate at the bottom of
the heap, as was seen in the case of ash content. The absorption curve of the hot water
extract was essentially similar to the cold water extracts, but the absorbtivity was stronger
than that of the latter.

It is known from the UV absorption spectra that the amount of water soluble phenolic
materials decreases during the period of heaping. The rate of decrease is large in the first
year, and then proceeds slowly. Such a decrease is probably due to the dissolution of phenolic
materials with rain water, decomposition by micro-organisms and oxidative condensation to
high molecular materials. Anyway, the measurement of the UV spectra of cold water extracts
is considered to be a convenient method for estimating the amount of phenolic materials and
other organic substances.

Fluctuation of yield by extraction with a 1% NaOH solution was small. The difference
between the UV absorption spectra of each sample was not conspicuous either. In the case
of extraction with a 1% NaOH solution, not only the extraction of low molecular acidic materials,
but also the extraction of non-acidic low molecular sugars and rather high molecular acidic
materials and the hydration reaction of esters or glucosides take place. Due to such reasons,
the quantitative fluctuation of 1% NaOH extracts was considered to be small.

Holocellulose and lignin yields were determined on the samples extracted previously with
a mixture of ethanol-benzene (1:2), ethanol and hot water used successively. The yield of
holocellulose is shown in Table 7 as a percentage to the organic soild which was calculated by
excluding the ash contained in the residue of successive pre-extractions. The holocellulose
yield of sample 1 was approximately 40%. Other samples gave lower yields than that of
sample 1, but the decrease in the yields were rather small. Most of the heaped samples gave
higher p-cellulose contents than that of sample 1. In addition to hemicellulose, partly degraded
cellulose with a relatively low molecular weight is thought to be determined as g-cellulose.
These results indicate that cellulose is degraded to some extent during the heaping period by
the action of micro-organisms and the degradation proceeds rather slowly.

Results of the sugar analyses are presented in Table 8. The total sugar yield of the
heaped samples was less than that of sample 1. The relative amount of glucose in sample 1
was less than that in the other samples. When glucose due to glucomannan was excluded,
the glucose yield due to cellulose was approximately 52% in the case of sample 1. In the case
of samples submitted to outdoor heaping, the glucose originated from cellulose amounted to 73
~78%. These results indicate hemicellulose is degraded more preferentially than cellulose
by the heaping treﬁtment The sugar yield decreased when the sample was previously ex-
tracted with a 1% NaOH solution. The decreasing rate of sugar yield was remarkable in the

heaped samples. This indicates that low molecular poly- or oligosaccharides formed by the
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partial decompsition of cellulose during the heaping treatment are extracted by the 1% NaOH
solution along with phenolic material and other acidic substances.

Holocellulose was nitrated and submitted to gel permiation chromatography. The results
are presented in Fig. 13. Since the isolation and the nitration reaction of holocellulose cause

a reduction of molecular weight to some extent, the molecular weight of isolated cellulose

cate that of the original celld

dose not always in lose in wood. A comparison of the molecular

g
weight distribution of each sample is thought to be possible. All samples submitted to out
door heaping showed a decrease of components in high molecular weight region and molecular

welght distribution was more biased to the lower molecular weight region than in sample L

Samples 7, 8 and 9 showed a relatively simple distribution curve. The end count differed

in the heaped samples within the range of 4,710~-4,770, but the difference of the start count
was very small. These results indicate that cellulose is decompo ed to some extent during
the period of cutdoor heaping from the viewpoint of molecular weight distribution too. Decom-
position is observed to proceed along with the extension of the heaping period. But some part
of the cellulose is resistant to decomposition after heaping for five vears.

When the Klason lignin determination is applied directly to bark samples, the yield of
Klason lignin is higher than in wood because polyphenolic materials and phenolic acid contained

in bark tissues are determined as Klason lignin, When a sample contains protein, this may

form a complex material with lignin and gives a high vield of Klason lignin. In the present
experiment, the lignin determination was carried out on samples submitted previously to suc-
cessive extractions as mentioned in the part of holocellulose (lignin-1) and, in addition, on

samples extracted with 1% NaOH solution after successive extractions (lignin-2). The ash

content was measured and excluded on each Klason lignin. Results are presented in Table

11. The amount of acid soluble lignin was small. Since the nitrogen content was very small

except in sample 9, the effect of protein on the yield of Klason lignin of samples 8 was
considered to be negligible.

The lignin content of samples submitted to outdoor heaping was higher than that of the
original sample both in the case of lignin-1 and lignin—-2. The increase of the relative amount
of lignin in the heaped samples indicates that constituents of bark other than lignin, that is,
chiefly polysaccharides, are more effectively decomposed. The estimation of the degree of
decomposition of lignin itself is difficult because protolignin cannot be dissolved to an ap-

propriate solvent and, hence, determination of the molecular weight and the molecular weight

listribution are impossible. Determination of the methoxyl group due to guaiacyl or syringyl

units in lignin is one of the useful methods for estimating the deg:

¢ of biochemical degrada-
tion because demethylation reaction takes place by the action of micro-organisms.

Since extractable materials such as polyphenols, phenolic acids and low molecular poly-
saccharides are taken away by the extraction with a 1% NaOH solution, the methoxyl group
content in lignin-2 is more than that of lignin-1, but it is still lower than that of the soft
woods (approximately 15%). All samples submitted to outdoor heaping exhibited a lower
methoxyl group content than that of sample-1 both in the case of lignin-1 and lignin-2, but
a definite inclination by a change of the heaping period or sampling depth couldn’t be recog-
nized. It was difficult to estimate the degree of lignin decomposition by micro organisms
only from the data of the methoxyl group content.

The determination of aromatic aldehydes obtained by the oxidation of the samples with

nitrobenzene, aromatic carboxylic acids obtained by methylation and permanganate oxidation
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and monomers obtained by mild acidolysis with dioxane and water will be necessary for
further investigation for estimating the degradation of lignin by micro-organisms during the
period of. outdoor heaping.

Within the limits of the present experiments, the decomposition of cellulose and lignin
in bark submitted to outdoor heaping for a few years was estimated to be rather inconspicuous.
Hemicellulose was estimated to be a sensitive material to biochemical decomposition. Among
the substances handled, the amount and quality of extractable materials exhibited a significant
relationship with the length of the heaping period and the position of the heap, namely, they
condensed at the bottom of the heap after a long heaping time,.

When heaped bark is processed for producing bark compost, the following method is thought
to be desirable. At first the top part of the heap is removed and a part of the next layer is
taken after a lapse of a certain time during which an appreciable amount of rainfall is availa-
ble. This pattern is repeated.



