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~ ANH HUGNG CUA XU LY NHIET
DEN MOT SO TiNH CHAT CG HOC GO KEO LAI

Nguyén Thi Minh Nguyét, Vii Manh Tuong
Vién Céng nghiép go, Truong Pai hoc Lam nghiép

TOM TAT

Cong nghé xir 1y gb bang nhiét do cao la cong ngh¢ than thién v6i moi
truong va phu hop trong viée cai thién chat lugng 0. Tuy nhién, trong
mot s trudng hop go xur 1y nhiét lai cd tinh chét co hoc thip hon so véi
g6 khong xir 1y. Nghién ciru nay d tién hanh xir 1y gd keo lai ¢ nhiét do
tir 210°C dén 230°C trong diéu kién méi trudng c6 khi ni to (N,) bao vé

Tir khéa: Do bén co hoc, trong thoi gian tir 2h dén 6h, dong thoi mot s6 tinh chit co hoc cua gd keo

g6 keo lai, Xir 1y nhiét ' lai gom: d¢ bén udn tinh, mo dun dén’h(‘ﬂ)i udn tinh, do ron cla gb trudc va
sau khi xur 1y ciing dugce xac dinh. Két qua phan tich phuong sai da nhan
td thé hién, 3 nhan t6 anh huong gém nhiét do, thoi gian, vi tri theo
phuong ngang than cay (go dac, gb 16i) déu co anh huong rd dén do bén
udn tinh va do ron cua go, ‘tuy nhién, cac nhén t6 nay anh huong khong
16n dén mé dun dan hoi uén tinh. Anh huong cia nhiét do va thoi gian
xtr Iy dén cac tinh chat nay khong ton tai ngoai trir &6 ron cua gd. Céc
chi tiéu co hoc nay cua gd déu co xu huéng giam khi ting nhiét do va
thoi gian xu 1y.

Effect of thermal treatment on some mechanical properties of Acacia
hybrid wood

High temperature treatment is an environmentally friendly method
suitable for improving the wood quality. However, in some cases, the
mechanical properties of heat - treated wood are decreased For studying

Keywords: Acacia hybrid the impact of this method on acacia’s wood, In this study, the Acacia
wood, thermal treatment, hybrid wood was treated in nitrogen gas under laboratory conditions for
wood strength 2 - 6h at 210°C - 230°C. The mechanical properties of treated wood,

including the modulus of rupture, modulus of elasticity and brittleness are
tested in parallel with untreated samples The results of analysis showed
that 3 factors including treatment temperature, treatment duration and
wood parts (sapwood and heartwood) have significant effects on the
modulus and brittlenessof high - temperature treated wood, howerver, these
factors have no effect on the modulus of elasticity. The sresults also showed
that these properties were reduced significantly by heat, but there is not
effect of temperature and duration on them, excluding the brittleness.
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L. PAT VAN PE

Xir 1y nhiét d6 cao 1a phuong phap xur 1y gb
trong diéu kién méi truong cé chit bao vé nhét
dinh (khong khi thuong, hoi nudc, khi tro,...) &
nhiét d6 tir 160°C dén 260°C. G sau khi dugc
xtr Iy bang phuong phap nay co6 do on dinh
kich thudc va kha ning chdng chiu moi truong
cao hon so voi gd khong xur Iy (D. P. Kamdem
et al., 2002; D. Kocaefe et al., 2008). Véi
nhitng vu diém ndy cling nhu tinh than thién
vO1 moi trudong do trong qua trinh xir ly khong
st dung hoa chit nén thoi gian gan day
phuong phap nay da dugc tng dung ¢ nhiéu
qudc gia trén thé gidi, dic biét 1a & cac nudc
Chau Au nhu Ha Lan, Phan Lan, Phap, Pic
(B. Esteves va H. Pereira, 2009).

Nhitng ndm gan day & nudc ta ciing da c6 mot
s6 cong trinh nghién ctru 4p dung phuong phap
xtr Iy dé cai thién do 6n dinh kich thudc cta gb
rimg trong, nhu: “Nghién ctru anh huong cua
xtr Iy nhiét dén d6 6n dinh kich thuéc va mau
sdc cua gb keo lai” cia Vu Manh Tuong va
Jian Li (2010); “Xir 1y nhiét cho gd Keo la
tram da qua xtr ly chdm chay” cua Pham Van
Chuong va Vi Manh Tuong (2013), “Nang
cao do 6n dinh kich thuéc cho gd Keo tai
twong” cua Tran Van Chir (Tran Van Chu,
2013), “Nang cao kha ning chiu nudc cua gb
keo lai khi xir 1y trong diéu kién c6 khi Ni to
bdo v&” cua Tran Van Cht va Vi Manh
Tudng (2015). Cac két qua nghién ctru nay
cho thay tinh 6n dinh kich thudc ctia gb Keo 14
tram, Keo tai tuong cling nhu keo lai déu duge
cai thién o rét.

Tuy c6 nhitng wu diém néu trén, nhung khi ap
dung cong nghé xu ly nhiét d6 cao cho gb
ciing c6 nhitng han ché nhit dinh nhu anh
huong dén tinh chat co hoc ciia gd, tinh ning
gia cong,... GO sau khi xir 1y nhiét mot s6 chi
tiéu co hoc co xu hudng giam xudng do mot

4286

bd phan cac thanh phan ciu tao gd nhu
xenlulo, hemixenlulo va lignin bi phan giai ¢
muc do nhit dinh do tac dung cta nhiét do cao
gay ra (Michiel J. Boonstra va Boke
Tjeerdsma, 2006; G. H. Kim et al., 1998). Mot
s6 nghién ctru thé hién, khi xir Iy & nhiét do
dudi 200°C trong thoi gian ngin co thé ning
cao d0 bén udn tinh va mdé dun dan hoi udn
tinh cia gd & mot mirc do nhét dinh, nhung khi
tiép tuc kéo dai thoi gian va ning cao nhiét do
thi cac tinh chat ndy c6 xu huéng giam xudng.
Murc d6 giam cta chung phu thudc rat 16n vao
nhiét do va thoi gian xu ly. Véi cac cong nghé
xur 1y khéc nhau thi mirc d¢ gidm cua cac tinh
chat nay khong giéng nhau. Vi du nhu: mot sb
chi tiéu co hoc cta gd xur 1y bang cong nghé
ThermoWood® giam 10 - 30%, cong nghé
PLATO® 18%,
Retification® va Perdure® giam 30 - 40% ddng
thoi gb ciing tré nén ron hon (B. Esteves va H.
Pereira, 2009). Do nhuoc diém nay ma gd xu
ly nhiét di co nhitng han ché nhat dinh dic

giam 5 - cong nghé

biét 1a khi sir dung trong diéu kién chiu tai
trong 1on.

Nhim cung cap thém thong tin vé anh hudng
cia cong nghé xu 1y nhiét dén cac tinh chét
ciia g0, nghién ciru nay tién hanh thi nghiém
xtr Iy gd keo lai & nhiét do tir 210°C dén 230°C
trong diéu kién méi truong cd khi ni to (Ny)
bao vé trong thoi gian tir 2h dén 6h, dong thoi
danh gia anh hudng ctia nhiét do va thoi gian
dén mot sd tinh chit co hoc cua 20 gém: do
bén udn tinh, md dun dan hdi udn tinh va do
ron ctia gd sau khi xir 1y.

IL VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

- Gd keo lai 7 - 8 tudi.

- Tiéu chuan ldy mau: ISO 3219 - 1975 Gb -
Yéu ciu va phuong phap cit mau cho xac dinh
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tinh chét co 1y; (ISO 3133 - 1975) G& - Xac
dinh d6 bén uén tinh; I1SO 3339 - 1975 G -
Xac dinh mé dun dan hdi udn tinh - Do gd keo
lai c6 déc va 161 phan bi€t nén trong thi nghiém
da phan cac mau gd Keo lai thanh hai nhom
gom gb dac va gd 156i dé danh gia anh hudng
ciia dac va 151 (vi tri theo chiéu ngang than
cdy) dén tinh chét g0 sau khi xtr 1y nhiét.

- Kich thuéc mau: Doc thé x Xuyén tam x
Tiép tuyén = 300mm x 20mm x 20mm.

- S6 lwong mau: 30 mau/ché do xir 1y.

- D6 am gd trudce khi xir Iy: P 4m thing bang
khoang 12 - 15%.

2.2. Phuwong phap nghién ciru

a. Xuwr ly nhiét

Mau gb keo lai sau khi gia cong theo kich
thudc quy dinh duoc tién hanh xtr Iy trong ta
sdy voi su bao vé cia khi N qua cac giai
doan sau:

Giai doan 1: Sy gd t6i kho kiét & nhiét do
103+2°C, thoi gian 6 - 8 gio.

Giai dogn 2: Xu 1y nhiét dd cao cho gb ¢ nhiét
d6 210°C dén 230°C, trong thoi gian tir 2 gio
dén 6 gio. Cac thi nghiém duoc bd tri nhu
bang 1.

Bing 1. Ky hiéu va thong s6 thi nghiém xi Iy
nhiét go keo lai

TT | Chédd xirly | Nhiétdd (°C) | Thei gian (h)
1 pC
2 Ch1 210 2
3 cP3 220 2
4 CP4 230 2
5 CD5 210 4
6 cb7 220 4
7 cbs 230 4
8 Ch9 210 6
9 cP11 220 6
10 CD12 230 6

Giai doagn 3: Dé ngudi ty nhién to1
do phong.

nhiét

b. Xdc dinh cdc tinh chit co hoc ciia gé

-bo bén udn tinh va mo dun dan hoi udn tinh
ctia gd dugc xac dinh theo cac quy dinh trong
tiéu chuan quéc té ISO 3133 - 1975 Gb - Xac
dinh d6 bén udn tinh va I1SO 3339 - 1975 G§ -
X4c dinh mo dun dan hdi udn tinh - Do ron
cuia go (brittleness) dugc xac dinh theo phuong
phép can cir vao dién tich ciia ving bién dang
déo va ving bién dang dan hoi trong d6 thi
quan hé gitra luc tac dung va bién dang cua
méu thir dé tinh. Cong thirc tinh d6 ron cua gd
nhu sau:
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Hinh 1. D4 thi quan hé gitra luc tac dung va bién dang khi thtr udn
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Br (%) = — 1 x100
a, +q

Trong d6: - Br - 6 ron (%), gbd khong con tinh

dan hoi khi Br = 100%;

- a - dién tich ving bién dang dan
hoi;

- q - dién tich vung bién dang déo.
ML KET QUA VA THAO LUAN
3.1. Anh hwéng cia diéu Kién nhiét do va
thoi gian xir Iy nhiét dén tinh chét co hoc
ciia gb

Nham danh gia anh hudng cua diéu kién xu 1y

nhiét dén tinh chit co hoc cua gd keo lai,
nghién ctru da tién hanh xur 1y gd keo lai &
nhiét d6 tir 210°C dén 230°C trong diéu kién
mdi truong cé khi ni to (N2) bdo v¢ trong thoi
gian tir 2h dén 6h, dong thoi da tién hanh xac
dinh cac chi ti€u co hoc gém: Do bén udn tinh,
mo dun dan hoi udn tinh va do ron cua gd. Tir
két qua thi nghiém, nghién ctru tién hanh phan
tich phuong sai véi 3 nhan t6 1a: nhiét do xir
ly, thoi gian xir Iy va vi tri trong than cay (gd
dac, gb 15i). Két qua phan tich phuong sai thé
hién trong céac bang 2, 3 va 4.

Bang 2. Két qua phan tich phuong sai d6i v6i 46 bén udn tinh gb keo lai xir 1y nhiét

Nhan t6® | Téng binh phwong | Pd tw do | Téng trung binh binh phwong| F P Anh hwéng®
T 1361,54 2 680,77 4,38 | 0,0162 *
T 1955,95 2 977,98 6,29 | 0,0031 *
WP 4504,70 1 4504,70 28,97 | 0,0000 *
Txr 634,19 4 158,55 1,02 | 0,4033 X

Ghi ch(: T - nhiét d xir Iy; 7- thoi gian xit Iy; WP - vi tri theo chiéu ngang than cdy (g6 déc va go 16i);
® 2= 0,05; * - 8; X - khdng rd.

Bang 3. Két qua phan tich phuong sai d6i vi mo dun dan hdi udn tinh g keo lai xir 1y nhiét

Nhan t6® | Téng binh phwong | P6 tw do | Téng trung binh binh phwong F P Anh hwéng®
T 4,247 2 2,12 1,56 |0,2169 X
T 5,528 2 2,76 2,03 |0,1386 X
WP 60,740 1 60,74 44,68 |0,0000 *
Tx1t 1,751 4 0,44 0,32 10,8623 X

Ghi ch: 2T - nhiét ¢ xir Iy; - thoi gian xir Iy, WP - vi tri theo chiéu ngang than cdy (g6 ddc va go 16i);
® 2= 0,05; * - 8; X - khdng rd.

Bang 4. Két qua phan tich phuong sai dbi v6i d6 ron gd keo lai xir 1y nhiét

Nhan t6* |Téng binh phwong| P6 tw do | Tdng trung binh binh phwong F P Anh hwéng®
T 4518,257 2 2259,13 49,81 ([ 0,0000 *
T 4531,990 2 2265,99 49,96 ([ 0,0000 *
WP 0,149 1 0,15 0,00 0,9544 X
Txr 502,514 4 125,63 2,77 0,0339 *

Ghi ch(: 2T - nhiét d xir Iy; 7- thoi gian xit Iy; WP - vi tri theo chiéu ngang than cdy (g6 déc va go 16i);
2 =0,05; * - r8; X - khdng rd.
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Tl cac bang 2, 3 va 4 ¢6 thé thay, & muc do tin
cdy o = 0, 05, ba nhan t6 anh hudng trong thi
nghiém gdm nhiét d6 xir 1y, thoi gian xtr Iy va
vi tri theo chidu ngang than ciy c6 anh hudng
nhét dinh dén cac chi tiéu co hoc cua g0 keo
lai. Cu thé, dbi v6i do bén uén tinh, 3 nhan t6
déu gay anh huong rd rét, tuy nhién anh hudng
ddng thoi gitra nhiét do va thoi gian xur 1y (T x
1) khong rd rét. Nhiét d§ va thoi gian xu ly
khong gy anh huong dén mé dun dan hdi uén
tinh, ma mo6 dun dan hdi udn tinh chi chiu anh
hudng boi vi tri gd theo chiéu ngang than ciy
(g0 dac va gd 16i). Do ron cua gob sau xu ly
chiu anh hudng cua thoi gian va nhiét do xu
ly, nhung khéng chiu anh huong boi vi tri 1dy
mau go.

(XA b 222 2h K559 4hE==3 6h

7]

/7
7

D6 bén udn tinh(MPa)

[T

B I 22

210 ]

(=
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Nhict do xi I¥ (°C)

Hinh 2. P bén udn tinh ciia gb keo lai truéc
va sau xir ly nhiét & cac dieu kién khac nhau

Hinh 3 thé hién d6 bén udn tinh cua gb dac va
g0 18i gd keo lai trudc va sau khi xir 1y nhiét.
Ttr hinh 3 ¢6 thé thdy, gb keo lai khong xir Iy
c6 d6 bén udn tinh gb dac 16n hon mot chat so
voi gb 16i. Sau khi xir Iy gia tri ndy ciling giam
xubng mot cach twong tng, tuy nhién co thé
quan sat thdy mau gd ctia phan gb 15i c6 do
bén udn tinh giam nhiéu hon mot lugng nho so
v6i phan gb dac. PO bén udn tinh ciia miu sau
khi xtr 1y nhiét so véi gb khong xtr Iy cua gb
dac giam 52%, gob 15i giam 57%.

P06 bén udn finh(MPa)

3.2. Bién déi tinh chit co hoc gd keo lai theo
cac nhén té anh hwéng

a. D bén uén tinh

Két qua xac dinh do bén udn tinh cua g0 trude
va sau xu ly thé hién, khi nhiét do thoi gian
tang 1én, thoi gian xir Iy dai thi 6 bén udn tinh
ctia g c6 xu hudng giam xudng, mirc d6 giam
d0 bén udn tinh kha 1on. O tat ca cc ché do xtt
ly, gia tri trung binh d6 bén udn tinh cta gd xir
ly nhiét déu thap hon so v6i mau khong xi 1.
Do bén udn tinh cta gb giam nhiéu nhét c6 thé
1én trén 40% & nhiét do xtr Iy 230°C trong thoi
gian 6h (hinh 2).

L ABpC

Xt 1§

100

7

o0
=
|

_

P
Go 161

[
(=

\

Gb gidc

40

Hinh 3. P bén udn tinh ciia gd dac va gb 16i
g0 keo lai xir ly nhiét

b. Mé dun dan hoi uén tinh

Ttr hinh 4 va hinh 5 ta thiy, khi nhiét d6 va
thoi gian xtr 1y ting 1én, & mot sb ché do xir 1y
mo dun dan hoi udn tinh giam so v6i gd khong
xtr Iy. Tuy nhién, két qua phén tich phuong sai
da chung minh, ngoai anh hudng cua gb dac
va gb 161, cac nhén t6 anh hudng xem xét trong
thi nghiém gdm nhiét do xir Iy va thoi gian xir
1y déu khéng giy anh huong dén mé dun dan
hoéi udn tinh cua gd Keo lai.
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Hinh 4. M6 dun dan hdi udn tinh
cuia go keo lai truedc va sau xir ly nhiét
6 cac dieu kién khac nhau

c. bg ron
G& sau khi xir Iy nhiét tré nén ron hon. O tit
ca cac ché do xu 1y, do ron cua gb keo lai déu
tang 1€n 1o rét. Gia tri 1on nhét co thé tdng tur
10% t&i trén 70%. Khi nhiét do va thoi gian xtr

:2 XXX bC 272 2h 5 4h =] 6h
70 - i %
60 |
$ 504 % “é \\\E
< 40 = =
2 ﬁ: = NE
30 NS = —
TN TN AR
TN TN
0 C 2|0_ 220_ 230_

Nhiét do xit Iy ('C)

bé don (%)

14
A4 b B xir 1y
£12-
£ 10 - // \X 1
J
\
6

G gide Go loi
Hinh 5. M dun dan hoi udn tinh ciia gb dac
va go 16i go keo lai xir ly nhiét

ly ting 1én d§ ron cta gd ting lén (hinh 6).
Tuy nhién, gia tri trung binh d6 ron cta gd dac
va gb 15i sau khi xir 1y nhiét gan nhu khong c6
su khac biét. Ti 18 thay d6i do ron cua gb dac
va g0 15i twong duong nhau (hinh 7).

80

70 le Xit Iy
60 — 1 T a
50 |
40 N N
~ N\
30 ~ N
20 \\\\\ \\\\\

10 1 T \\

0 / 7 \ / N

Go gide Gb 16

Hinh 6. Pj ron ciia gb keo lai trweée va sau  Hinh 7. P§ ron ciia gé dac va g6 16i gb keo lai

xir Iy nhiét & cac diéu kién khic nhau

IV. KET LUAN

Gd keo lai sau khi xir Iy nhiét & nhiét do tir
210°C dén 230°C trong diéu kién méi truong
6 khi N, bao vé trong thoi gian tir 2h dén 6h
cd dd bén co hoc thay ddi kha 15 so voi g5
khong xtr ly.
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xir Iy nhiét

Céc nhan t6 anh hudng gém nhiét do, thoi gian
xtr Iy va vi tri theo chiéu ngang than cay (gd
dac, gb 16i) anh huong dén do bén udn tinh va
dd ron cua gd, tuy nhién, khong anh huong 16n
dén mo6 dun dan hoi udn tinh cua gb. Cu thé,
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d6 bén udn tinh co thé giam tdi 40%, do ron
tang tir khoang 10% lén 70%.

Két qua nghién ctru ndy cho thdy, cho di cong
nghé xtr 1y nhiét c6 thé ap dung dé nang cao
tinh 6n dinh kich thudc, kha nang chiu am,...
nhung né ciing lam cho d6 bén co hoc cia gb
giam. Do d6, dé ap dung vao san xuét thuc tién
can tiép tuc nghién ctru dé lya chon thong sb

cong nghé phu hop sao cho vira co thé ting
tinh 6n dinh kich thude nhung do bén co hoc
cia gd sau khi xir Iy van & murc d6 cho phép
trong tng dung cu thé. Ngoai ra, do gb dac va
0 151 ciing c6 anh hudng nhit dinh dén do bén
co hoc nén khi san xuét hodc s dung ciing
nén xem xét nhan t6 nay dé tién hanh phan cap
chit lugng san pham gd xir 1y nhiét.
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