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Potential of Hinoki ( Chamaecyparis obtusa SIEB. et ZUCC.) Stem Bark
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Table 1. Thickness of outer and iner bark (mm)?

QOuter bark Inner bark Inner bark
Species (%‘:g;ggg Remark
Range  Average Range Average Whole bark
Hinoki 30  2.612.4 52 1237 2.0 28.2% oo Roval Farest
” 11 5.8-15.3 10.2 1.0-3.6 2.5 19.6 ”
” 26 2.0-17.0 7.1 1.2-2.8 1.8 19.9 ”
Sugi 15 0.85.3 2.8 0823 1.3 314 poasoned materials from

RIS L 52, SRS EUE o1 < AU -c s (inner bark) odg Ml Hid, #
s, SUEEUE O N HTE & h ARSI L 5 ER O Bty B e
ERC, BRI RFCER L, i, BRI ME LU Fh Ll ) MU S
FELT, Vo F— 4 (S, rhytidome, outer bark) /e s, BpofE@mfb o ligkfE4+ 50
T, P, AMEIA R LR s D by, ChboB Il L, X, B
TL N, B, GE, BN, BES e o BT S, v F, AF oA RT3 (Table
D2,
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BRESERE <hd0, ey Ttuioay FEBERRE ol Roh b, miEE L
b v ERE O MEREAI AR, F BTl R & O REEE S P ARl L, 2oz 7. 9.
------ FloMoFERE OIS L Ty b, b 2 TP R TS L Aok o St
CEAIOMMAE SN EL T B, Y F 8 — s b - e AFEE B B R e o e X 9 |l
FIDELAER A 20 R U T B TEE & S ORISR 28 L 7o 2, 8 B e i A
FEETFEL, &/ FB T HF RSB TR D,
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Table 2. Outlook appearance of Hinoki bark and its tissue?

Quter Inner Periderm No. cell

Growth Figsure Scaling exfoliation . ; 0. L6
condition ({& e 4 [ ba;‘l; bd;‘mi dlstag;e in inbark
Moderately deep Y S RE (T . 2 N I TR TR .
Good jong in fength (k ,L = ) Large & flat scale (Jo& <fa ik 142 3.6 0.80 13.5
” ” ( I3 3 ” ( " }13.1 3.0 0.63 10.3
. ige S deep i gricgp R Flat & fibross  GROF THIBHEAD 17.8 2.8 0.60 100
Moderate u { 4 i ” { ” 31700 2.5 0.48 8.8
, Moderate in dep. (g, ,ug,-sm, .y Flat & modosmallin g o pep opr ;
K Short in length (ﬁﬁ/ﬁ‘t fx‘;ﬁ«—?\iv J scale CGRL R THig) 8.8 2.0 0.44 6.5
p p ( ” ) Rearly fishscale g - 0 58 15 0 6.4
Bad Shallow & narrow (% ¢ T $ 1.) Large scale k& v Br b 95 1.3 0.25 5.2
% Extreamly shal. & (g o ¢ e Small scaling  EAHRTAEL) 72 L0 027 5.8
Shallow & short in .o » .o 4 e 45, .y Nearly fibrous small e gl G g .
” fength G g gl OrfcrmEs 84 17 026 43
” ” ( ” ) ” ( " ) 5.8 1.0 0.37 5.4

% Original Japanese expression was remained

KELE G, WRBE LR LR E L Ciie 7 B lRnmcE fichhib 20l
Kb E L, WMABCERTWE LS Thh, -7, BEAMEAESOBROKRE (Uh
) BHSABcER RS,

I FEBIEKCET e/ FAIHOREERHE

Ime1 FEHky

ZOPWEOMGEAKS, Fig 2 OR LY, SEAFESTWBEER (LUF, SEaTERK
EWEFRT A) OFKER104E C 1ARBE/NE), 154E CO SRBL/IE), 204 C 1 #AKEE /8D, 254 (10
FRIT /D) ROB04E (6 MBI o e 7 k53T, MO BHEEH 400m )R BEE L 12 &
ARy, 600~ T700m BRI A 0, RHE OB 30T, TR b BRI aEL, L
el e BT 2 9B A 2 e D SRR, ok, SPEEEN (BIE513m)
123 1 B EIRE12.4°C, SRR 2516 9mmA iR L T 0% B S 0IFH94.7C- AT

B
m-2 7 i

PREB104E, 154, 204F, 25%FE R O30 v v + EEHL I B A AEOE I L 5%, #E
U7 e R A B0 2m TR 48 L, I RRIT P o BRIRAL I A 26 & ¥ 5 X4 & L R, o

CBUF, B SR+ 40, ks, R, SREROWIE BRRY &) o 6 Hiooek R
RENDOEG R TS ORBEEAYBRTMEL Db, FEHBOEKEELRD, ThbOEs
BIRGH « oMo LW EAFEL 2, F7:, HEEROBRE OB E o R, B

Kbz,
-3 #RLER




v s % (Chamaecyparis obtusa SIEB. et ZUCC.) iz o> YREBHE I 3L DI gE 159

FEm
O Survey stand

g y
1 Ogdm M 1,082m
' 0 150 300

Fig. 2 Surveyed stand in Mie University Forest

Table 3. Dry weight of Hinoki sample tree

Age(yr) Dry weight (kg)

sa;iggl e DBH H Stem Branches Leaves Total
tree (em) (m) wood bark living dead living dead
10-A 5.0 4.8 1.757 0.323 1.564 0.088 1.652 0.002 5.386
10-B 4.8 4.1 1.421 0.273 0.842 0.057 1.697 0.020 4.310
Av. 4.9 4.5 1.589 0.298 1.203 0.073 1.675 0.011 4.848
15-A 7.5 6.2 6.655 0.869 1.944 0.058 2.905 0 12.431
15-B 7.5 6.5 6.239 0.916 1.609 0.049 2.885 0.018 11.716
Av, 7.5 6.4 6.447 0.893 1.777 0.054 2.895 0.009 12.074
20~ A 8.5 7.8 8.490 1.694 2.465 0.334 4.933 0.011  17.927
20-B 8.2 6.9 7.548 1.371 2.341 0.270 2.966 0.009 14.541
Av. 8.4 7.4 8.019 1.533 2.403 0.302 3.950 0.010 16.234
25~ A 12.2 10,0 22.360 2.675 3.504 1.855 4.983 0.060  35.437
25-B 12.5 10.2  24.829 2.647 3.862 1.588 5.569 0.436  38.931
Av, 12.4 10.1  23.595 2.661 3.683 1.722 5.276 0.248 37.184
30-A 14.0 12.4  38.587 3.875 6.427 2.971 6.700 0.123 58.683
30-B 14.0 12.0  38.505 4.531 5.815 2.810 6.216 0.014 57.891
Av. 14,0 12.2  38.546 4.203 6.121 2.891 6.458 0.069  58.287

DBH : Diameter breast height, H : Tree height
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(1) BEAEROBE R - $o HlE

MREB105E, 154F, 209, 254FE R OB0FEOEIHEAROR, B, £k, B, 43RS i
wHE A Table 3 1R U 72,

HHE MR T, TR 2 ROBEERYIRE Ueh, BB s T h RO H
SR EERRR s, Zhid, BEROAFTIIHEHOLI LB LDEELLRLDT,
Rl « B3 Blod AR Y 0 SEHIEE & Rd e,

ZHE O PIB AT G E Y, Wb &<, ChekiE AR, AR, B, R, BEEo
MEC, HiREREEA R 4B DO BARESLE DL, WS AE B ELh T, ZhBDH b
WE T LY, MR 104 1.589ks, 15%F 6.447kg, 204F 8.019kg, 254 23.595kg, 304E 38.546kg T, H#H20
FEDBIVFET CHE L CHINAE R L oo U, B E G, $hib104E0.298ke, 15%E0.893kg
204F 1.533ke, 254 2.661kg, 304F 4.203kg & W 5 Lo N L 2o, & ek, A EMR O M4 &
LU L5, WEBRI AL TS BB AIIcHA Lo bl bbb bE2BRDLY,

(2) ha 249 o - oy PIBAFR

FWRURIC I 1T B DO BAFHHE & - E R oMM 15 T REAR IS &5 &k
fo R4 Table 4 ik L 7o,

SEABEEWC R TS e 2 ATDHROMER O ha 240 BEAFA 0, MREB104E 25.3 t, 154F 56.5
t, 204 72.7 t, 254 120.8 t, 304F 142.8 t LHEE X iz, Th b0 5 bEFEAR G, LKk
o, 1.5t, 4.2t, 6.9t, 8.6t, 10.3t T, HOBEE GREER X1 58 L BAR
DEEIE, ERTR5.9%, 7.4%, 9.5%, 7.1%, 7.2%&L7ch, HHEBRESEECH - 72204
A (9.5%) ZrE, WHlIMIIZ D 70 6 ~T7 % EHEHE X, A F ARk bRar i
REGIFRCMEYERL 72,

Teds, MBI RIS w2 F ATHe ha B0 BBAE b EE) o, 1248 69,2t (FiH
BOK EERILBERDT, ARER1745 944 t (B ARBREFILEAEHO®, $RIB204E 77.5~87.2 t(F )11 )Y

Table 4. Dry weight biomass of Hinoki stand

Age (year) 10 15 20 25 30
Mean H (m) 4.4 6.3 6.9 10.1 12.2
Mean DBH (cm) 4.9 7.5 8.4 12.4 14.0
Density (tree/ha) 5,200 4,678 4,478 3,250 2,450
Dry biomass (t/ha)
Stem wood 8.3 30.2 35.9 76.7 94 .4
Stem bark 1.5 4.2 6.9 8.6 10.3
Branches 6.7 8.6 12.2 17.6 22.1
Leaves 8.8 13.5 17.7 17.9 16.0
Total 25.3 56.5 72.7 120.8 142.8
Bark ratio (%)* 5.9 7.4 9.5 7.1 7.2

DBH : Diameter breast height, H : Tree height
% : Stem bark/total
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Table 5 Stem bark percent of Hinoki sample tree

Stand age Sample A B C

(year) tree (W/W %) V/NV %) (kg/m®)
A 18.38 13.30 81.05

10 B 19.21 16.05 65.70
Av. 18.80 14.68 73.38

A 13.06 12.33 59.16

15 B 14.68 14.98 58.51
Av. 13.87 13.65 58.84

A 19.95 19.46 79.68

20 B 18.16 19.93 65.16
Av. 19.06 19.69 72.42

A 11.96 10.63 47.73

25 B 10.66 10.26 45.02
Av. 11.31 10.44 46.37

A 10.04 12.07 41.68

30 B 11.77 13.65 50.58
Av. 10.90 12.86 46.13

A ; Bark dry weight/stem dry weight, B ; Bark volume/stem{(with bark) volume,
C ; Bark dry weight/stem(with bark) volume

FERS04E 141.0 t (EERTAERM BB DL s Cu 595, BEfc o TauFhb R TH
Do

(3) v/ F OB R

MET <7 X 5, AEEORPB T, v /% ALMC KI5 Re A OB®REER (ha-
BHAR Y ) OB AR, TS Lo A #F ATKR 0% E & R, b b 59, aiE—
ETH T, Tidbh, WHEES B E RS LB ARBFEOMG¥ERE, oks ok
B RN 6~ THRE LB Oh, ZoRES F7, fiBoAF ATHOBE L, ABETH -
7o

LD XS MRS B o R R LT, Table 5 niR L 7o & 9 D BURBE IO B R

WIS oI e fe - TP AL E Do PRES15EE & 209 & 713, F 0B s o A i
A L bRAD, &Rl L T, AFALHOBE LA, BomEIZL 14, Z0%R

Blob EounTd, Mo icoh T, BEEEROETT28Mcs 5, Lo, Thbo
KT E, R B, 10~30 T e 2 242%, AF2B%, BRAHEEIT L L, v
7 ®13%, AFBAYRIc L L, AF, v FWEERL, CHULLGERNS -0 i, M
BoME s, Wl E oMt o 200, WERE T2 0 8o 2 L AR L 0 LR R G,

v/ DR ABBRROMERR, FABoAFORGCHEL T, TFhoMicksy ThkE
TeBAETH - foo Pl2 0L, FEHE S & OV TR S el R T, 106E4 0 v 7 # 0B E1019%
TH >IN LT, Ao AF T, $912%, E530EE T, v #H11% LT, A
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FIIRRBETH » 12,

Fr, B SV ER T, W0FEED v 7 £ THIS%, 0EAETHIZRTH ~ oo
WL, Ao AF T, ThZhild3%, 5% ThHhsb, 2oLl MEERECKTS, BE
BERO LAV, BEICLZGEE, EBRIBT, S8 LS EETTERBT, Wb
BT,

(4) BRI - 8 (/e L) « ZE - fi/c Kol L MEEES & Do Hx R

AR D ZIREL OB N &4 D HM R/, MO0 1 4~ ABFEREAHEET 2 0d0
FERERERL & e, FEEERC TS e 2 F AT LB OB ROmM (B7e L) 8o f
O & BarEE RS & o T Fig. 3 WRTHEMBEM AL L bh, TREOEREAEB LRI,

w0 Log Yi=—1.828+2.965 LogX (r*=0.996)
# : Log Y.=—0.630+1.259 LogX (r*=0.935)
# : Log Ys=—0.853+1.353 LogX (r*=0.903)

22T, Yal, FREADEAOEE (kg), XFEEE (o)

X5 PR e, BUROMBRE R L EER L oMIC b A LD bh, RICR TR
s (Fig 4,

B Log Ye=—1.164+2.428 LogX (r*=0.975)
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0.4
B @)
o
0.2_:
I i | | I 1 L T 1 1 i 1 | | IO I T
1V 6 8 10 1z 14 3 6 8 10 12 14
D.BH. (em} DB.H. tem)
Fig. 3 Allometric relation between D.B.H. Fig. 4 Allometric relation between D.B.H.
and dry weight of stem, leaves and and dry weight of bark of Hinoki

branches of Hinoki sample tree. sample tree.
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I e/ FEEOMIPCEOEER UREM
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W © B 2500m, EF30mmc I L Ry 4 b - s S~ il e e DT
WL, 47 BR8N ORI 275 & JUE L 7,

BAKK O 1% NaOH s @ v 4 v — « $ AVPSEB AN 1 212100mlOfHK E 720 1%
NaOH % iz, #KehcxnZh 3 WO 1 RERIMELIES, AW okt -~ T4
MR A L 2,

BRI . 7 4 v — s L TR L o R PER0 8 %, TR L 22 EEL100m o > ) v
Z— TR R L, FIERECTE LRy b T ATHELH S mlE 20K
UM A MERL L 72 UEVH 0 PIERAS & 00 DB O BB 2 HET 5 729, 6 em™ T OBBUT T
Wy Fa v LienbrEldr 7 o vk y baa b BEEER(E £ 44 VRKEEHM-3208)
AR BRI A B R U, RIS [BR 0 X A L,

m-2 # R

Sample tree
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Fig. 5 Variation in the thickness : . A :
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the whole bark of the stem am s
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Fig. 6 Cumulative distribution of particle dia-
meter for the powder of the stem barks
ground by a wiley mill.
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Fig. 7 Cumulative distribution of particle dia-
meter for the powder of the stem barks
ground by a porcelain mill.

BT - R

e AFIRT S5 2 ToRRER & L CERE
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38915%, PR 42~68% DRI TH - C
B s - TR AFBIEZ L o ln e nsE
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L7, Fig. 63w a4 v s 110k » T
WL o UG B R DR B AGTH B,
B R RE, RIER250um (60 mesh 5. %) B
CHEMERRD DL ENTEBD, ORI
KEL L, FhAFEEL Y BB TH -
foo T icdot, PREH15AE LI oo f e Ay iz
BE T 5H250um BLEo P 15925%,
149u«m (100 mesh &5\ ) LUT o iR
50%Ca b, AFERCHPED | 50%, MR |

35%) L bttt RO S w4 — TR LRGSO B e A E - e AL D
R Fig. Tz Loy, BEEAE L C4 ABEES o Es CRECh - 12, —7, A

FREE LA — e 3 AR RS TR TH Y,

8 IRMILHRIC ) - 0 909% A3 149m DUTF o fiwdy

Table 6. Extractives content of the stem bark (oven-dry base)

Stand age Sample Soluble in
(years) tree hot-water (%) 1% NaOH (%)

A 17.50 47 .42

10 B 20.72 48.36
Av. 19.11 47.89

A 19.81 51.46

15 B 15.79 44 .54
Av. 17.80 48.00

A 13.25 42 .40

20 B 17.22 43.26
Av. 15.24 42.65

A 12.41 49.75

25 B 12.89 46.26
Av. 12.65 48.00

A 13.74 43.57

30 B 14.56 42.73
Av. 14.15 43.15
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Eleh, TNOLOET B E O, HEtcBRsD Lo Th D, B, SKE BRED
12X o T T R T O AR A HET A D LA THETH L L ATRBEL T 5,
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D S ERR AL e AR SH D, 1% NaOH hitHE1342.4~51.5%TH » T,
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fo s, TR & b SR BI04 T s s — 2 o PR FIEHEIUE & 705 7o, 200T — 304D
G U CEAER R OB A L, Fig 9 B 4H T 2 b SRR O
PIEREIEESHUIE T H D, A FRIBLE, B BRE D INER B I s & 5 L v 2 B3, SHE B
OB T HHGREE L, FaRBEE (60.81%) &P AME O FIEHEHE & 2 B S
PR B & FIERAL 4 BIERE & o Bl itk 3 3R b, —, e/ FEERAFE, hF<v LD
bERE T SRR D, MEREEC L sBB BETH L Z EARB S s, AL, S
FIERDMIPBOLDCH N HE VA v 7 4 vk oy b A PESFIOBEIIVIE VS, H
AR OHESREECH 0, TIoARR B Lol ESH o REN LE L Bb
hic, Tods, AFEEREEE Lok ERRERREMLIC X 2BELARTERTHDLZ &, K
Or =5 o XA RRENIB D oD e KRR 2 bR,

PLEDFEFERY G, AF¥RUe 7 FBEORPHEICRELHE NS D 2 &, $ioe 7 ¥
AFBIE LD LHIIERGEERNS LAY 7w = M DEATU S EHESE S, I . INE

AU L BB N T B L0 LD B b,
IV b/ S8R0 #IEE

-1 5 &

(1 # &5

PRIBSOEA IR © AR (30— A) OB MBI T el R BAEIRE Y 1
Ve 3 (124 9 v 2 AL B AT i ko TR R T IREE BRI P T
By ity (804 » v =l wRURE (KD & Lic, X, BHEMERD < 1 A4~ A Ji#&
REtD—#%, 1I5EERS ABRER 2T, S LR OB o b B Y & R
o, SR OB L TR S L 7o,

O A L =27 > 54— TERBG, FBEY It 8er Y HUEES. 2m, 5§
4. 0mm, Z5BE33m) O Ko BB A, SR &t 2y B INZE &R C600°C F ¢, 10°C/min o F
I CHEmL 2, v 2 #30—A T.2mE S OBV To—H% Fig. 10 illEZs v — + (T,
TG, DTG, DTA REIE) &{ - THRT,

(2) B

FHES DR O E1.2~3. 2m o H O 5 O B R BEEHE, v A v e Tl Tl
Bl 72y (R0 o CRBUR A E L s, AR B e (D ok (3
TR D) 2 JU5E U 738l RO ¢, SRIRIETH 5, X, WO v v #30— A OB M
Baooun T, BMERTO 7 A v o S AR (R 1o Th BB R I L 7,

Mo WEFEGAFBEOBE LA ThH D, BRT 5 L, BB ORERKOER 0.1
mg ¥ CIEREICFR R L 7o KR (BKERBLAD A mER Eng L, RBIBEIE R GEH
BAEFD A F R L, BABEA v 7 O30k /et & U, BFKR G~y 2 = vIREFH % HLV, 0.001C
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F AT, BREEE v 7 H BT AN OKE2, 1008 £ L, 0.52 % Tl 72, PAEEA v 7 ROH
K=o AEEERET) ORSBR(EITEAENEROTRERSY B TR o588 g w5 E - Ay
oo FEEELE G roEoME v ERo WoSEFT -7, KoBEAE 1 (cal/T-g)

LT, KA L o0, MR RGO M R AT - 7,

[KMHCE) + MR (8) ] X ERRILCC) X Ko H#i(cal/C -g) — FEEU IE (cal)
MRzl (8D

Fedg (cal/g) =

IV 2 $55L5%

(1 # 5 W

Fig. 10w b s, 10C/min 0FR 7 = 7 9 & TN EIET 5 &, BB 2EELOE
PR ZHG ORI b 5 Lf,%%w%%ﬁﬁ&t,%ofﬁﬁ%ﬁfé:&ﬂi@TG(%
H 3 GE, Thermogravimetry) g Rt Lo\ RIS RS Sk, deT, v rcQEplihc
LI 9 ~10% DMK OB B 5 BV Y — 7 2\55~65C ORI S, BlIEE X, il
&ﬁ&%@&Lﬁmm%,vVnV%@ﬁ%ﬁWﬁ@%%%&mmib,7ﬁ7%7%mﬁvw
L#9B1% D E R A J DB O JRFE « Bk GRAL) 2EFT L, 420~ 450 CHEE C 8o i
B KL, B S Bl e — 2 24 S FESUS BN S 1, T DFE928% D
L, MRS T L, £otk, 600C % Tiflin 0 BRAIRECIK S O MMz L 58 T i
BLERBD YRR LBRBORG L TRTT 5, Lo, v/ FEEOTEHE L R
HE S ERUEAR LRI 0 420~430°Ciz® », BB L icmk oAy, Sk s o2 itk
HINECFERDME60~4TOCIZEE 3 D e — 7 L LT A B b,

LD OBSBEIEA DT AWM & — 2 s, Wa o, £, 43w-ov - Table
T RBIE L 1,

2 #& E &

e/ F LR 7 & ONC IR KRB B e o0, R E R 2EMT BB A E L, £ oY

Table 7. DTA characteristics for Hinoki stem bark, twigs, and leaves

Ist exothermic("CY 2nd exoth.(C) 3rd exoth. (C)

Sample Sample Height Sample Endtheromic
from tree {m) wt. {mg) peak (C) begin at peak at Jowest peak at lowest peak at end at
Stem-bark 30-A 0.2 2.95 65 211 330 395 451 ———— e 509
1.2 3.27 64 203 325 379 435 - s 473
3.2 2.98 64 205 323 378 431 e e 485
5.2 3.1 63 202 325 375 429 e 463
7.2 3.08 62 217 327 388 434 E— s 454
9.2 3.19 60 206 324 375 412 S 456
Lived twig 15-A 3.2-5.2 2.46 57 227 331 388 447 — — 480
without bark 5.2-6.2 3.21 62 219 328 387 441 s e 478
6.2~ 2.64 55 213 R7 382 440 e E 482
Lived leaves 15-A 3.2-5.2 2.45 55 210 324 382 422 453 465 494
5.2-6.2 2.88 55 210 323 384 427 459 468 507

6.2~ 2.80 55 209 322 383 429 458 472 493
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Table 8. Heat values of the stem bark for Hinoki and Sugi in the different
age stands

Hinoki Sugi
Age (yr)
and Whole bark Whole bark Out. b Inn. b
Sample 5 I U I
tree n- ot-w n- ot-w A '
ext’d ext’d ext’d ext’d Unextracted

10-A 4,996 4,879 4,796 —_— 4,946 4,729
10-B 4,811 4,717 4,845 — —— —
10-C e e 4,772 — . —

Av. 4,903 4,798 4,804 — — —
15-A 5,082 4,907 — e S
15-B 5,029 4,850 . — o —

Av. 5,055 4,879 e R e —
20~ A 5,103 4,942 4,825 —— 4,895 4,540
20-B 4,979 4,832 4,744 o — e e

Av. 5,041 4,887 4,785 e ——— —
25~ A 5,029 4,897 — — — —
25-B 4,977 4,866 e — — —

Av. 5,003 4,881 — — a— —
30-A 4,999 4,855 4,832 — 4,947 4,472
30-B 4,941 4,758 4,868 4,676 —— o

Av. 4,970 4,811 4,850 — — E—
40-A E— —— 4,956 4,763 4,942 4,721
40-B e e 4,797 4,691 e —

Av. e  — 4,877 4,727 — e
60-A  — e 4,906 4,678 4,982 4,670
60-B e e 4,961 4,849 4,895 4,728

Av. e o 4,933 4,763 4,938 4,699

b o CH OB ROFEE - L, £RiBo 2 Ko7 Fig. 11 oo iR L, +ohifs
B WD B IR A T U T,

AFPE B BT, B EE R 04,800 cal/g 2 & BUBVK (604428 2 op 4,930 cal/
g TURME L &b Nl ey, SEIEOIVEL T TO e s BEE R T 15~ 2058 E S 1
B 05,040~5,050 cal/g #imbitc, -7, B2 FS8s gL, 100 (1044
~250 (204E4) cal/g BVl & 7o > o, — R, b/ AR A R s b U R
DY, AFERE T L6047 B 44,933 cal/g LA b e s FBEEOE NI EDS
(Table 8),

AR E L R, WK D 2 S X oo THEEB B Sk E BT 5, BHL T
B b LMl ~ 4 AP CBE OB &R+ 2 L NRES s » T EC o THE S h
Ty,
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5,100

5,000

Native

o

Calorie (cal.“g, OD)

. 4,500 -

Extracted with hot-water

4.800

T

41,7004~
“Typ { { i 1 [
10 15 20 25 30
Stand age (year)
Fig. 11 Heat values for Hinoki stem bark in

different stand ages

oA Table 9 iR L fo s,
N SfE i oo AR BT
R (IS b ¥ T W N el 7 i o

THD, v R

Ho« b B EiE

Table 9. Calorie variation of the stem bark
in tree height for Hinoki and Sugi
(cal/g, OD)
: Hinoki Sugi
Height m 30yr-A 40yr-A
0.2 4,882 4,778
1.2 4,841 4,802
3.2 4,907 4,796
5.2 4,868 4,798
7.2 4,821 4,776
9.2 4,891 4,703
11.2 — 4,706
13.2 — 4,719
15.2 o
16.2 4,679

B/ F30— ADBEE ot B g b R
R R T
FiED &£ TR oES A,
HARF D L5
AT E30MEAE E T

RS O TR O BIERD & Wl 2o BN 1 h o & i

& Fou
P2 R S

vV oz & ®
ERAERD D v s AT 0 5 R e L, Table 10 7R L 7e,
SEAERIC RIS e/ AR bRlb B B R B 13, 104 7,35, 15%E 21.23, 204E 34.78,

25%F 43.03, 304 51.19, £ h i x10°kcal/ha & #iiE &,

BETER (47.23X10%cal/ha) J h % <,
keal/kgi@hr - oo 20D, FRoMo,
s R A FB B i L, S o

BhhkEL, YAV~ I 0 Y HMBA

B0, WIS SR < DR B
Ty EEIEHME L T S L 2
bBhd,

MBS0 T, FlS o A F AT H
Fro, BERBG A F e 03200

Table 10 Potential calorific value of stem

bark for Hinoki stand

Age Calorific value of stem bark
(year) (kcal/kg) (10%kcal/ha)
10 4,903 7.35
15 5,055 21.23
20 5,041 34.78
25 5,003 43.03
30 4,970 51.19
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% e

BHAFREE O —2>TH LB EORBRIMELER D, v —hr =308 — L UCERT 5
DI, WEOBER B OHEEE BT A —H L SRR A S R SR R S A R ¢

7R AT CTHEB L o, ZORRGLIT oMY Th 5,

1 v a#EoBiR

(1) BB 351 5 K O FSEH R 1L, 1048 0.298kg, 154F 0.893ke, 204F 1.533kg, 304F
4.203kgTH - 7,

(2)  HRlEd B oo BLAE A BP9 R 0t ha ¥ 0 SEARARIZ S &5 < ha X0 B BRI, 10
1.5, 166 4.2t, 204E6.9t, 2545 8.6, 304E10.3t L & h, LHRESLECH -1
205E AR Ay A B < BRIR BURH B BLAR 0, RRBIAFERLD 6 ~ 7 %A DR IC 2 b D T RE—
TH -1,

(3) Mol Ry, LKMo, mEE T, 18.8%, 13.87%, 19.06%, 11.31%,
10.90%, #EFILT, 14.68%, 13.656%, 19.69%, 10.44%, 12.86%, W@AHERLL-Cw,
73.38kg/me, 58.84kg/m, 72.42kg/me, 46.37ke/ne, 46.13ke/m T - 72,

(4) v/ FEHEROE « 2« - BEOWE L K@l L oMz~ & 0 & LR A

Lok b, B AR - EER L oMz, Log Yi=~—1.164+2.428 LogX (r*=(.975) ®
Bl g,
2 v s FEE OISR R O R M

(1) v 7 B o PIB ER Mib is & - CL L o B 2%, BESL. 2~ 3. 2m o ST o> S
BRITA2~68%CTH D, AFBE L 0 ELECEEATR Lo, v 2 FEE O P
ORI L - THRAD, Y10~ S ATIAFBELOBIMELL ST o, H—e 1

TS CTHREETH - 72,

2) e/ *OKEHEEMROEKKLC 1% NaOH Mt 2% 1 £ 112.4~20. 7% K U042,
5~51.5%ChH b, AFBBEOBEDOH 2~ 3 TH 7, £ pH 134.0~4 4D B - T A
FRIBE L0 SRR AR L 7,

(3) BIEOMIMMAHET LD, AF, e/ FRUDT DT ALV~ I LRREEDS
WA ARG L, ThEZhoPHsIE RS 2WEL 72, FOMKE, M ERoE e /
*&Uﬁ?vvﬁﬁwmmﬁﬂx¥m&iD%hﬁv%:&,kU%#M&&MW@ﬁEKﬁ?

A F S BB G RNE LR E R,

3 v o BUHE

(1) e/ =R« FIB U 7ok » EREOKIEMIHKR (804 v o = ) #4EE, 2~ 3mg
MRS HT600C £ T10C/minTHEL, B (T, TG, DTG, DT ARKRRE) 1T -7,

a) BPHCBE U Otk G o e L - Te0CH D iy — 2 L oW iR (DTA) 2%



172 Bt - R H - B - SUHBIE

B, #0%OEEHD (TG) #EEL I

b) 200°CHNE 2 HEGRME D 320~330C A0 LT 58 1 DR — 7 DA TIE AL R,
FI50% D E R A &Ko L, R ERAY O RICOHEFTT 5,

C) HIDRAE 27 %4 >D T AR E380CHI A 258 20 FB IS Iz U, BB e, B
BEA PR S, SEBBUS AR L, 420~450Cio e — 7 p38lh, Z oIic30% s o BmE WA 22 6 R,
500C THRBD AT L, BBOKAXET,

d) e/ FEEOBMIR BT, 2 27 53420~430C I Bk, F O DB 3 oo
T FEEL e — 2 DM65~470°C 1z Hlb R, 500C TR T T 5,

B Lo BB e IR L iRt B, X, BB CH SR, BObil
LD ADBRY FOBMBMIBE LA EBE D o,

2) k@l 2~3. 2miEiolpEEoy 1 v — - {1 L (SEEY o, L
FEHT & oo T A I GE i skl 1 230 ool (cal/g) HE L 7o,

a) PR L 710~30%E 4 v M B i T g, 9005, 055 cal/g T REIBR IS o 2 S B X
H100~250 cal/g [ - 7o, Hdhin15~204F 4 o8 B 2 & 5040~ 5055 cal/g Tdh - 12,

b RAKEHNC & - T13~19% e SERE O S 239, B S hac FUE R 1o MEh i Ba 6
75<, #9150 cal/g BEOHE XK TS5

C) e/ 304EA AR R O BRI oot B s XA B S Ao T F R B s
L& S oA R L R e e - e

5 B X M

[
St
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Wood Research. No45, 23~ 35, 1968

47 W, MO - S A o T, KRB THE 3T, 3~ 8, 1982

5) ML, SR OB B A e, S uﬁ‘)C, FELIE166%, pp 93+530 1965

6 ESMUEAR - BEF OB - AROIR M A, BAR W B B BEEE . B . EARK - AT =
Ac TN, SHAEBEHET EMERESMYE  BI19614E~E 19804, =R AHM 12, 41~58, 1983

7 FIEHE UARACHE, w2 &7 v MG BT AR (1) EAEN L ORGEE o7, BHKEE 64
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80 MIGUHIEE « FORRAD « ArPvfinet « fe 03 - IR B - S —, v KB L v o AL oME dpE -
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Summary

For the utilization of the stem bark of Hinoki as a local energy, a fundamental study of the biomass, and
the physicochemical nature and thermal quality of the stem bark was carried out in Mie University Forest.
1. Dry biomass of Hinoki stem bark

(1) Mean dry weight of the stem bark for the Hinoki sample tree in the 10, 15, 20, 25 and 30 year stands
were 0.298, 0.893, 1.533, 2.661 and 4.203kg.

(2)  The biomass of the stem bark to the total in a unit area (ha) in each stand was 1.5t/25.3t in the 10
year, 4.2t/56.5t in the 15, 6.9t/72.7t in the 20, 8.6t/120.8t in the 25 and 10.3t/142.8t in the 30 year Hinoki stand;
the percentages were 5.9, 74, 9.5, 7.1 and 7.29, respectivery.

The bark ratios for Hinoki stands are almost the same at 6 to 7% regardless of stand age, except that
of the 20 year stand of Hinoki which was due to the poor site condtions.

{3) The percent of stem bark to the stem per a sample tree, were ca. 10-209% either on dry weight or on
volume. As the stand age increased, these bark percentages decreased.

(4)  Allometric relation between D.B.H. and each part of a sample tree (stem, living leaves, living branches,
and bark) were examined and the following regressions are obtained :

Stem :Log Y= ~—1,828+2,965 Log X (r*=0,996)
Living leaves : Log Y,=—0,630+1,259 Log X (r*=0935)
Living branches : Log Ya=—0,853+1,353 Log X (r*=0,903)
Bark : Log Yi=~—1,164+2,428 Log X (r*=0,975)

Here, Y{ is each part of a sample tree in kg, X is D.B.H. in cm,
2. Physicochemical and molding properties of Hinoki stem bark

{1} The weight ratio of the inner bark to the whole bark on Hinoki stems was varied with the ages of the
stand. The proportions of the inner bark in stem barks between 1.2 and 3.2 m leves in living trees were 42
to 68 %. They were a little higher than those of Sugi barks which showed the values ranging from 34 to
61 %. The reducibility into powder of the samples was different by a type of pulverizer. By a Wiley mill,
the barks from all Hinoki trees tested could be ground easily than Sugi barks. But, inconvenient result was
showed for the grinding of Hinoki bark in the case of the using a porcelain ball mill.

(2} The hot-water and the 1% sodium hydroxide extractives of the air-dried powder of Hinoki barks were
contained in a range from 12.4 to 20.79% and from 42.4 to 51.5%, respectively. These values were about twice
to triple those of Sugi samples, and related to the stand ages to some extent. However, tree to tree
differences in the quantities of the extractives within the same age stand were very wide like as Sugi barks,
so that the variations among the individual samples in nature should be taken into consideration to the
practical use. The pH values for Hinoki bark extractives ranged from 4.0 to 4.4, indicated that the acidity
was slightly higher than Sugi bark.

(3) To evaluate the molding property, the boards were made from Sugi, Hinoki and Karamatsu bark
powders prepared by a wiley mill and the tensile strength perpendicular to the surface of the boards was
measured. From the results it appears that the stem barks on Hinoki and Karamatsu trees having much
larger quantities of the extractives were of great advantage than Sugi bark in making the solid fuel by the
pressure molding. Furthermore, an important contribution of the outer bark to the strength of Sugi whole
bark was also demonstrated.

3. Thermal properties of Hinoki stem bark

(1) Two to three mg of an air-dried fine powder of Hinoki stem bark at a certain height, lived twigs and
lived leaves were thermally analyzed using the Mettler thermoanalyzer type I upto 600°C by raising
temperature of 1{0°/min under static atmosphere and the curves for T, TG, DTG, DTA were recorded
simultaneously.
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4) Around 60°C, an endothermic peak was observed due to loss of the absorved water and about 109 weight
loss was recorded.
b Thermal degradation of the substance started around 200°C and the first exothermic peak was observed
at around 320-330°C. During this pyrolytic stage about 509 of the weight of material was decomposed and
concomitantly the remaining skeleton of the wood substance was rearranged to carbonize.
¢y The second exothermic reaction, which was vigorous and firing sometimes, began from around 380°C and
reached the peak at around 420-450°C. During this stage about 30% of sample weight was lost and the
pyrolysis was ended about 500°C with the ash of several percents remained.
d) The case of the lived leaves, nearly end of the above ¢) stage, however, a small third exothermic peak
was added and ended at about the same 500°C as the other materials. )

A young bark covered the upper trunk was decomposed a little easily. A lived twig debarked which was
composed mostly juvenile xylem tissue was fundamentally exhibited the same thermal curves as the stem bark.

(2) A calorie was determined by means of a bomb calorimeter using the pulverized bark or twig flour and
expressed as cal/g of an oven-dried material. The heat values were 4,900-5,055 cal/g for Hinoki stem bark
in the height of 1.2-3.2m above ground of 15-30 year stand. The highest value was obtained around 15-20 year
stand with the 5,040-5,055 cal/g. In general, Hinoki bark has 100-250 cal/g higher calorific value than that
of Sugi.

The extraction with hot-water lost some extractives and resulted in a reduction of calorie by around 150
cal/g.
The fuel value distribution in a bole bark at different height was not observed in any definit pattern.





