MEATFFR Bull. Gov. For. Exp. Sta. No. 298, 1977 187~199
AR K ORI ORIEEICHET 25 558
A DB RSB B35 G S o 8
CIE A A

Fusako Ase: Studies on the Thermal Properties of Wood and Woody Materials V

Influence of heating rate on the thermal behaviour of wood
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TG-DTA curves for Buna.

—— : DTA, - : TG, 1 mmHg
Note : BHHD 1.25~10 ORF R INEEE (°C/min), £z~ Ty a vE —i|
B (°C). ERIADEARZ time=0 &9 5,
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Relation between heating rate and the final
weight remaining (charcoal yield).
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Table 2. TG figic B 5 BERBEAHE S LU 90%* EEEO™ORE
Initiation and 90%* weight loss temperature** of TG curve

7 + Buna 2 + Sugi
H. R. - i s 1 - o o e
B W 5? = // ‘ JFJL'?\ 515 Bk EEBRD SR
(°C/min) Initiation 90% wt. los i Duration Initiation 90% wt. loss Dura'tlon
/ C) ¢C) | (min) ) ) (min)
1.25 210 ‘ 324 } 91 209 336 ‘ 102
2.5 210 340 | 52 232 350 47
5 210 354 | 29 234 360 25
10 230 371 | 14 260 380 12
‘ S— L - —

* Fig. 9, 10 ®§t4h, Y-axis of Fig. 9 and 10.
#x TG il OZ 5, The inflexion point of TG curve.
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BEELTVEDOMNbP S, Fig. 7 KB 7F O L+ 5 vD DTA 2R¥, %/ Table 1 i+
v5 VD DTA BT 27— 2528z, Table 1 Itk 5 &+ 5 VEMODBEAESF C~ 2 13 240°C ff
FThb, Fig. 8 evn—REYIANFYIVEDQT VY F (VT ViRERI12%) 2K EL
T DTA 27 - 1tERTHEBENSDRFOE— 7 OERMBR NS,

(ii) TG

Fig. 3, 4 ® TG 3o d 250 TH 44, ChARE#HICH LT vy 1954 Fig. 9,
10 oD, T/ Fig. 11, 12 13 Fig. 3, 4 © TG o#sdhig (DTG) T, INSh HROFHED
BEmahic,

(1) BEEFLSOMBBLVOREOKTEEI VLT

EERGEERIZ 7 H.R. 1.25, 2.5, 5°C/min TRIZIE—HETH 5 (Table 2),

2 X TRERBOISOBIAICEN - CTEEBMIAA 5N B0, AF « Vrd3 v ) /=Y THEKD
By bh (Fig. 13), SHSHICEY LciEn Y 7= V2 EoGRIEDEICIGE Szl
HE2EBENTHLLEZONG,

FRMETEER 7+ « 2F4E HR BREVWESERNTH S

(2) TGHBICHET 3 RERRS DEF S

7+ ® DTG Tix H.R. 2.5, 5, 10°C/min O¥&, LREEXDERM, +heh 285, 295, 291°C %
max. &3 2BOMREKIEE Toa BEELCOE—7EE H R BELLTHEIBEEEY— 7 &
D60% Thb, AFTIHE—D, bLARE—7 OHMNRHEETH S (Fig. 11, 12), Fig. 14~16 i
BRSO DTG %5589, DTA BEE, AM@® DTG © max. Kid2ERATHS trvo—R0F
ERKENWT ENbh b, Shieron—2EFv5 /D7 1LY FO DTG if Fig. 17 OB T, o
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~ZD Tmax OEEDBH BB AT 20—~ ZADHSE— 7 OHEIZZD SN H - Fro
(3) BUSERS CKIR) oPCEIc >N T
Fig. 18 ItF +— P Lo HBE L RIRES ORKR) WEART,

PSR & ORPO PR S =

H.R. 1.25°C/min T2 ARIENS LA 2.5 7200 L 5°C/min Tl » 7 ANEDH/D Ui BB O g
o MBMOBRITHKREIIZT R 7 v b DESHIFIC H WD 5, LS H.R. 10~12°C/min T
FACHOEEREEISFALIE L EWE L, RES®E H R BSAE {NELROEHRS &ML 13
B, OB TEREAICE LRI, DA > TR EEMETO S AM & ERFERGE O M8 YLD
18 < GURHRL T e LR, OBNSEL B85, BB CRLETI c oBNDES UTCHBET & S
il d O TRBIR BT - TESESES U O#IT MR » TH—LENL b, €Dfcwd DTA £~
DTG @ Tmax QBSOS HEMSRIFICIZE EEZ 515,
N OO BRI EAWIC X - TERAESIC AR U 7B T E ORI~ OB TN O Rl © O
5HDTH%, HLR DWNENBE, COEW - RBGHEIZET LT HADERE LR/ &, DTA
2= VIS E TR B DR D BUGR AN OB N TRNTHERI L 097 8D, ZD7dit
O — 2 O ENIHEE AR I R A 22 RO REE DR N, SUGEE S D BN K Hot M tid HOR.
H—5E (2.5°C/min) &L, HHGELEZTiT-tfokn—2« %25V 7LV FOMSITEELD &
HO»TH b, THOBEETFTTUMEDES, v — X EMTRURESoIE Gk FiEamg) 14%,
T UV R 22% ERIGICHINT 2 Okt L, BRI O RAREEDSEIER X DB Ny &I T TOMRSHT
f@ﬂwm~z$m&7vvF&@%Mﬁ&AEM$h@%ﬁm<,m%f%%,&ﬁTZNﬁ\b%%
T# -t (Table 3),

%7z Table 2 O EHEHICDNTH D Z DB H S 90% Wik (TG ghfpo & i, FR
AT 5) T TORERM, 1.25°C/min T 90~100 43, 2.5°C/min T 50 47, min T 25~29

4y, 10°C/min T 12~14 D TH 5, H.R. OE/NE KOS TRIGERIC 80~90 40D EMNH D, K
RS2 SR ZEADT AREEL 5, CROBENICEE LD - T Fig. 18 ORRME LN EER
b,

(4) TGHBDOWTICDNT

NI &R U HETAMOT G ORI 2175 C LT E %,

Tbhb, W, 28 KB 2 RGE, » 2RRMET 2 EEERDHERRSK (1) tk-7T
FhEhb,

=AWy e
S =kW, (1)

kOZEBCT, Arruenius RIC KA k=Ae—EBIRT A 2K, E RV aovFE—, RIZHREK,
T I3HsRETH 5, chve (1) K A IKRALIEOREAE L2 EREAMBZON 5,

log( “‘;I;Vr >-n log W, =log A—-5 ng .............................. (2)

AM OESRDFEFIBZ TS TH B v o — ZDMIMESTH D IEDEN G E U THTRET
Fb, T n=1 LT YT el (2) XA Tay bThE (T—rv=U9RA T oy b&E
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Table 3. fiwro—RFv5 V71V F
SO TG ok 2 kS ORI IR

05k Final weight remaining from TG
. of xylan blended cotton cellulose (%)
= LN T %5 A ‘
oL N ~_ Environ- B OZ N 5
ENN “’\ % kB .  mentVacuum 2 Air
. \mo Sample T |
I
~0.5} "“’\'\ N o — R 5 .
NN o, Cotton cellulose 13.6 25.1 22.0
SN 5 TVVE, RV . .
% L Blend, xylan 6% 22.2 23.3 24.8
i B " p
do., xylan 129 22.8 26.1 24,9
:,% 1.51
i Table 4. AFEHLIEOERLT 2 v F—
2 Apparent activation energy obtained
—2.0f from TG analysis
7+ DBuna 2 & Sugi
| ! ! I ! GO —— -
1.50 1.60 1.70 H. R. E ~’j;(ﬁ1§£?%u|/ﬁ E B rlgnlIfZéBDH
1000 \ . POy Lemper- emper-
= (°C/min) (hcfali/ol ature (Kciion ature
. ; range (°C) range (°C)
Fig. 19 7—~v=9x7oy b - ‘ rat
. 1.25 61 | 302~325 — —
Arrhenius plots.
) o 2.5 40 | 292~338 42 | 319~342
Note : B: 7'# Buna, S: XF Sugi
ﬁ?&iﬁﬂ%ﬁ@f (oC/min) 5 37 308~350 31 316'\'353
Numbers are heating rate (°C/min) 10 |42 325~-371 35 309~371
biz), ZOEHLHMCONTIE (2) ROBABTHTRERHEES 2 E08TE, HROEF»S

BT oEHbz avF—%Rkd b ENTES (Fig. 19 8L Table 4),
4. # &

PFBLXOREAREE UTMMHE DAL S, ofkfhs—iis LTHZE R T TG-DTA [l
MEETT - 720

(1) 77Tk DTG (TG O#sy) 1€ 1.25°C/min ZfE 2200~ O L~ krve— 2B X
Vv — 2 DASRICEIET 5, DTA T3 5810 10°C/min OB&ICHEL Y a v F — BB b 1
Bo AETIE DTG, DTA &It~/ OBEEMBE T, Table 5 225 ORBORERTH
B, kro—R e kU5 Ve TUVE (FVF VIBEEIZ%) TRERSEMOE XD ©— 7 HED LY
MEOENE, TR TR MAEEDO KSR EE— 7 HENEHLL 5,
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Table 5. DTA o &~ 7 HEBXIT DTG ® Tmax
Peak temperature of DTA and Tmax of DTG (°C)
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10 | !
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Studies on the Thermal Properties of Wood and Woody Materials (V)

Influence of heating rate on the thermal behaviour of wood

Fusako Ase®

Summary

Influence of heating rate on the thermal destruction behaviour of Buna (Fagus crenata)
and Sugi (Cryptomeria japonica) were investigated by TG-DTA simultaneous method in
vacuum and with successive runs of heating rate of 1.25, 2.5, 5 and 10°C per minute re-
spectively.

DTA thermogram for the above species was mainly endothermic. The thermogram for
Sugi gave a smooth endotherm, but for Buna, 2 stages of decomposition were separated on
the DTA and derivative curve of TG. In all cases, the higher the heating rate, the DTA
gave the more sharp endothermic peak, the higher peak temperature and the larger reaction
velocity. Clearly separated peaks were recognized on DTA thermogram for Buna at the heat-
ing rate of 10°C per minute.

One of the kinetic parameters of weight loss reaction of wood, activated energy was de-
termined by analysis on TG curve, and 40 Kcal/mol was obtained as the temperature range
of 300~370°C.
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