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TOM TAT

Trong bai viét nay tdc gid trinh bay két qud nghién ciru Gnh hwdéng cta nhiét dé
va thoi gian xd ly thuy - nhiét dén chdt lvong g6 Déu rdi (Dipterocarpus alatus).
Nghién ctru dd tién hanh xi ly thuy - nhiét gb Déu rdi & nhiét d6 (160°C, 180°C,
200°C) trong 4 gic’ va xtr ly gé vdi thoi gian (3 gio, 4 gid, 5 gic’) & nhiét d6 180°C.
GO trudre va sau khixw ly duoce ddnh gid théng qua dé nhdm bé mdt, hé s6 chéng
triong né (ASE), hiéu sudt chéng hit nwéc (WRE), @6 bén nén doc, dé bén uén
tinh, khd ndng khdng ném, mau sdc. Két qud nghién ctru cho théy: G6 sau khi xt
ly dd cdi thién dwoc mét s6 tinh chét so vdi g6 déi chirng. Khi tdng nhiét dé va
thoi gian xt Iy thi d6 nhdm bé mdt cua g6 xi ly giam tir 76,44 um xubng 66,03
um; hé sé chéng trirong né ASE tdng tir 36,93% dén 43,17%; hiéu sudt chéng
hiut nwdc WRE tdng tir 27,36% dén 41,79%; khd néng khdng nédm muc dat tir
murc “trung binh” dén “t6t”. Tuy nhién, dé bén nén doc gidm tir 49,39 MPa
xuéng 43,47 MPa; d6 bén ubn tinh giém tir 87,34 MPa xuéng 81,56 MPa; d¢
léch mau AE* thay ddi tir 28,89 dén 52,17. Nhu vdy, nhiét d6 va thi gian xi Iy
thuy - nhiét c6 dnh hudng dén mét s6 tinh chdt cia g6 Déu rdi. Theo két qua
nghién cttu nay, dé dam bdo chét lugng cua g6 sau khi bién tinh va dem lai hiéu
qud kinh té nén xt ly thuy - nhiét cho gé Dau rdi & nhiét d6 180°C trong 4 gic' Ia
phu hop.

ABSTRACT

In this article, we present the results of studying the effect of hydro - thermal
treatment temperature and time on some properties of Dipterocarpus alatus
wood. The Dipterocarpus alatus wood samples were hydro-thermal treated at
temperatures (160°C, 180°C, 200°C) in 4 hours and duration (3 hours, 4 hours, 5
hours) at temperatures 180°C. Before and after hydro-thermal treatment, the
wood samples were evaluated the following properties: surface roughness, anti-
swelling efficiency (ASE), water repellency effectiveness (WRE), longitudinal
compressive strength, static bending strength, fungi resistance, colour change.
The study results showed that: some properties of hydro-thermal treated wood
were improved compared to those of the untreated wood. When the temperature
and the treatment time increased, wood surface roughness reduced from 76.44
um to 66.03 um; Anti-swelling efficiency (ASE) increased from 36.93% to 43.17%;
Water repellency effectiveness (WRE) increased from 27.36% to 41.79%; fungi
resistance ranged from "average" to "good"; However, longitudinal compressive
strength was reduced from 49.39 MPa to 43.47 MPa; Static bending strength was
reduced from 87.34 MPa to 81.56 MPa; Color deviation AE* changed from 28.89
to 52.17. Thus, the hydro-thermal treatment temperature and time affect on some
properties of Dipterocarpus alatus wood. According to the results of this study, to
ensure the quality of wood after modification and bring economic efficiency,
hydro-thermal treatment for dipterocarpus alatus wood at the temperature of
180°C and 4 hours is appropriate.
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1. DAT VAN DE

GO la vat liéu téi sinh, than thién vdi méi
trudng, nhe, cdch 4m va dan hoi tét, dwoc st
dung nhiéu trong doi sdng cla con ngudi nhu
céng nghiép, kién trac, xay dung. Tuy nhién,
day |a vat liéu sinh hoc nén dé bj thay déi mau
sac va kich thuwdc dudi tdc dong cia moi
trwong, dé bi vi sinh vat phd hoai. Hién nay, do
cdm khai thac gd rirng ty nhién nén goé rirng
trong 13 ngudn nguyén liéu chd yéu dung trong
san xuat ché& bién gd nhung né cé nhuoc diém
lén 1a d6 bén co ly thap, dé bi co rat, din nd,
nt... anh hudng dén viéc gia cong ché bién va
hiéu qua st dung go.

GO dau rai (Dipterocarpus alatus) cé mau nau
dd nhat, déi khi cé nhitng vét sdm mau hon,
mau sic kha dong nhat, dd phan quang cao,
clrng va nang, go cé nhiéu dau nhya. Véi gb da
thanh thuc, do tuéi 30 nam cé dudng kinh 40
cm, & do tudi nay thi gd Dau rai cé cwong do co
hoc cao, co ruat it, khd ndng chéng tach cao, khi
say kho dé lam cing bé mét, khé cat va trang
sirc bé méat [1]. Tuy nhién, d&i véi gb Dau rai
rirng trong duédi 20 tudi cd tinh chat co ly twong
d6i thap vi gd Dau réi luc nay chua phat trién
thanh thuc, dac biét do dang trong qua trinh
phat trién nén cay chira lvgng nhua lén, gay khé
khdn trong qua trinh khai thac va ché bién. Do
d6, dé cai thién mot so tinh chat clia gd Dau rai
can phai cé cac nghién ctru bién tinh cho loai gb
nay nham nang cao hiéu qua s* dung.

Hién nay, cong nghé bién tinh gb trén thé
gidiva trong nudc dang rat phat trién, trong dé
cé phuong phdp bién tinh thdy - nhiét. Bién
tinh thay - nhiét 13 qud trinh 1am thay déi mot
s6 tinh chat vat ly, co hoc, sinh hoc va tinh chat
cong nghé cla gb dudi tac dung cla nhiét do
cao khi xtr ly gd & trong mdi trwong nuwéec, sau
dé duoc gia nhiét bang phwong phap say [2].
Phuong phap thay - nhiét |a phwong phap xt ly
bién tinh mot sé loai gb cé nhua, hay nhitng
loai gb rat dé bi ndm méc xam hai nhw gd Dau
rai. Mac du, cdng nghé bién tinh d3 dugc cac
nha khoa hoc trén thé gi¢i quan tdm nghién
clru tr rat sdm va & Viét Nam d3 c6 mot s6
céng trinh nghién ciru bién tinh nang cao chat

lwong gb rirng trong, nhu gb Keo tai twong [3],
[4], g6 Bach dan [2]... Tuy nhién, & nwdc ta hién
nay van chua cé cong trinh nao nghién ctru bién
tinh gb Dau rai bang phuong phap thuy - nhiét
nham nang cao chat lwong gb. Vi vay, viéc
nghién cttu x& ly bién tinh gd DAau rai bang
phuwong phap thdy - nhiét |3 rat can thiét va cé
y nghia.

Xuat phat tir nhitng ly do trén, bai bao nay
nghién ctru anh hudng cta nhiét do va thoi gian
xU ly thay - nhiét dén mot s6 chitiéu chat lwgng
gd DAau rai nham cai thién d6 6n dinh kich
thuéc, d6 nhan bé mat va kha ndng khang nam
muc cua go.

2. PHU'ONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru

- Loai gb dung trong nghién ctru la gb Dau réi
15 tudi duoc khai thac tai Trang Bom, tinh Béng
Nai. Sau d6, tién hanh cét khic 03 cay gob tir vi
tri gbc dén phan gitta va gidp ngon duwoc 12
khuc gb c6 chiéu dai 1300 m va duoc xé thanh
theo quy cach: 25 x 55 x 1200 mm (xuyén tam
X ti€p tuyén x doc thé). G Dau rai dung dé bién
tinh 13 cac thanh gd xé khong cé khuyét tat,
khéng bi nirt, khéng bi méi mot, sau dé duoc
gia cong bao nhan.

- Cac mau gb duoc xtr ly bién tinh thuy - nhiét
va kiém tra cac tinh chat co hoc, vat ly, khd ndng
khdng ndm muc tai Trung tdm thi nghiém va
Phat trién cong nghé, Vién Cong nghiép gb va
N&i that, Trudng Pai hoc LAm nghiép.

2.2. Phwong phap nghién ctru

*B& tri thi nghiém

Thi nghiém duoc thyc hién don yéu té vai
céc yéu t6 thay ddi va c6 dinh nhu sau:

- Thay d6i 3 cap nhiét d6 x& ly: 160°C; 180°C;
200°C. C6 dinh thoi gian x ly: 4 gidy; Ap suat x{r
ly: 2 MPa.

- Thay ddi 3 cap thoi gian x{r ly: 3 gid; 4 gio;
5 gi®r. C6 dinh nhiét d6 xir ly: 180°C; Ap suat x{r
ly: 2 MPa.

- S8 thi nghiém: 6 cap thi nghiém x 3 [an |3p.

M@ té thi nghiém bién tinh thay - nhiét cho
vdn xé gb Déu rdi

Cac budc thi nghiém duwoc thue hién theo so
dd Hinh 1.
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Chuén bi
nguyén liéu gb

Xir ly thuy -
nhiét

Lam nguéi va

Say da ty bio quan gb

Hinh 1. So’ d6 cac bwéc thi nghiém

- Burdc 1: Chudn bj nguyén liéu: Nguyén liéu
gd Dau rai duoc xé theo kich thudc: 25 x 55 x
1200 mm (xuyén tam x ti€p tuyén x doc thd) va
say vé d6 am 12%. Go duoc kiém tra loai bé cac
mau khuyét tat trudc khi dua vao xir ly. Go6
duogc dua vao trong thiét bi x(r ly thay - nhiét
v3i s lugng: 40 thanh/1 cdp thi nghiém; cac
l&p gd dwoc x&p song song theo chiéu doc cla
budng xtr ly, gitta ching duoc ké bang thanh ké
gd day 2 cm theo chidu ngang, khoang céch
gilta cac thanh ké khong qud 50 cm. Sau d4,
tién hanh bom nuéc vao budng x& ly cé chira
gd Dau rai, sao cho lvgng nudc dwa vao ngam
ngap khoang % luvgng mau can xt ly.

- Budc 2: Xu ly thay - nhiét:

+Diéu chinh thiét bj x{r ly dé tdng tir tir nhiét
dd téi cac cap nhiét d6 (160°C; 180°C; 200°C),
ap suat toi da la 2 MPa, duy tri p suat va nhiét
do6 nay trong 4 gid nham xt ly thay - nhiét cho go.

+Diéu chinh thiét bj x{ ly d€ tang tir tir nhiét
dd téi 180°C, 4p suat tdi da la 2 MPa, duy tri ap
suat va nhiét dd nay & céc cap thoi gian xr ly (3

gid; 4 gio; 5 gi®¥) nham x ly thay-nhiét cho gb.

- Bwdc 3: SAy da tu: Sau moi qua trinh bién
tinh thay - nhiét v&i cac cdp nhiét d6 va thoi
gian bién tinh khac nhau, tién hanh xa 4p cla
buéng x&r ly vé dp sudt moi trudng, sau do tién
hanh rat nuéc ra khéi thiét bi, déng thoi dua
nhiét d6 budng x{r ly vé mirc 110°C va tiép tuc
duy tri nhiét dé nay trong thoi gian khoang 3
gio nham say dé dwa do am gb vé ngudng
12%. Trong qua trinh sdy da tién hanh do d6
am cac mau gb lién tuc.

- Bwdc 4: Lam ngudi va béo qudn gé: Sau qua
trinh sdy da tu, thuc hién nglrng cung cap nhiét
dé cho thiét bi ngudi dan vé nhiét d6 méi
truong (tranh hién twgng ngirng nhiét dét ngot
gay nirt bé mat gb). Sau do, tién hanh 13y gb ra,
lam sach va bao quan & noi kho rdo trong diéu
kién phong. Cudi cung 1a cdt mau gb va kiém tra
chat lwong gb bién tinh theo cac tiéu chuin
hién hanh (Bang 1). S& lwvgng mau gd xur ly: 10
mau x 3 1an 13p/1 ché d6 thi nghiém va s6 mau
d6i chirng: 10 mau.

Bang 1. Phwong phap xac dinh cac tinh chat cGia go Dau rai

™ Chi tiéu kiém tra slwgng S8 Ian I3p K'c::g‘:’dc Tiéu chusn thir

1 Donhdm beé mat 10 mau/ 3 50 x 50 x 20 TCVN 5120:2007 [2]
cua go 1 ché do

, D9 on dinh kich thudc 10 mau/ 3 20 x 20 x 20 ASTM D 4446-08 [3]
cla go 1 ché do

e . % 10 mau/ Do bang méy do mau

3 Mausaccua go 1 ché 46 3 80x55x20 theo hé mau CIE L*a*b*
DG bén nén doc, 10 mau/ TCVN 13707-5:2023 4 [4]

4 gangtho gb 1 ché& do 3 30x20x20 TCVN 13707-17:2023

5 D0 bénubn tinh, md 10 mau/ 3 350x20x20  TCVN 13707-3:2023 [5]
dun dan hoéi uén tinh 1 ché dd '

g Khanangchong 10 mau/ 3 50 x 50 x 20 TCVN 10752:2015 [6]
nam muc cla go 1ché do

Do d6 nhdm bé mdt: X ly mau dén dd am
12%, cac diém do d6 nham d3 dwoc danh dau
mot cach ngau nhién trén bé mit mau. Cac
phép do dwoc thyc hién theo hudng vuéng géc
v&i soi clia cac mau, ddt dau do 1én bé mét go,
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bam may chay. Doc trj sé trén man hinh (um),
sau dé tinh gia trj trung binh cdc mau va cho két
qua dd nham bé mit go.

Hé sé chéng trwong nd (ASE) duoc tinh theo
cbng thuec:
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ASE (v) — aC(v)_at(‘U)

2 ¥100% (1)

Trong dé:

ASE - Hé s6 chdng truong nd, %;

ac (v) - Trwong nd thé tich trung binh cda
mau trudc khi bién tinh, %;

at(v) - Trvong nd thé tich trung binh cla
mau sau khi bién tinh, %.

a xac dinh theo cong thirc:

=2 100 % (2)

Vo
Trong dé:
Vs - Thé tich mau sau khi ngadm, cm3;
Vo - Thé tich mau sau khi say, cm3.
Hiéu sudt chéng hut nwéc (WRE) duwoc tinh
theo cbng thurc:

WRE =

Trong dé:

WRE — Hiéu suat chéng hut nudc, %;
T 1 — D06 hit nwdc trung binh clia mau
trudc khi bién tinh, %;

=22100 % 3)

T> — D6 hat nwéce trung binh clia mau sau

khi bién tinh, %.
T xac dinh theo cong thurc:
T = 1" x100 % (4)

L)
Trong do:
- Kh&i lwvgng mau sau khi ngam, g;
- Khéi lwvgng mau kho kiét, g.
Mau sdc cta gb: Cac chi s6 mau sic ctia mau
gd trudc va sau khi xr ly dwoc tinh nhu sau:

L*=100

Hinh 2. Khong gian mau CIELab
AL* = L*- L%,
Aa* = a*- a*,
Ab* = b*- b*,
AE = AL** +Aa** +Ab*’ (5)
Trong dé:

L*, - DO sdng mau trung binh clia mau gb
chua xtr ly;
L* - DO sdng mau trung binh cla gb sau khi
Xt ly;
- Chi s6 a* trung binh clla mau chua xt

ly;
- Chi s6 a* cGla mau sau khi xtr ly;
b*, - Chi s& b* trung binh cia mau chua xt
ly;
b* - Chi s b* trung binh clla m3u sau khi xt
ly.

Cac chi s6 L*, a*, b* va d6 léch mau AE*
duwoc do bang may do mau sic BYK hdng BYK-
Gardner tai Birc. Tién hanh do 6 diém trén moi
mau gb va doc cac két qua, sau dé tinh gia tri
trung binh cla cac chi s6 clia cac mau gd.

Dé bén nén doc thé duwoc xdc dinh theo céng
thuree:

Pmax (6)
o, =—"
“ " bxt
Trong dé:

Pmax — Lwrc pha hay, N;

b, t — Kich thudrc tiét dién ngang clia mau,
mm.

D6 bén nén ngang thé duoc tinh theo céng
thuec:

P
o, = (7)
axl

Trong dé:
P—Tai trong rng voi gIO’I han bén quy uoc, N;
a - Chiéu réng ctia mau, mm;
| - Chiéu dai m3u, mm.
D6 bén ubn tinh cba gb duwoc tinh theo céng
thure:
3.P, 2.1 (8)
2.b.h
Mé dun dan hoi ubn tinh duoc tinh theo
cbng thuec:

MOR =

moE=1E: magl (9)
41 .f

Trong dé:

MOR — Db bén uén tinh, MPa;

MOE — M dun dan hdi udn tinh, MPa;
Pmax — Luc phd hiy mau, N;

| — Khodng cach giira 2 goi, mm;

b, h — Chiéu rong, chiéu cao mau gd, mm;
f — D6 vong clia mau gb, mm.
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Céc s lieu duoce x(r ly va ddnh gid bang phan
mém Excel va cdc phuong phap thdng ké toan
hoc.

Dung cu, thiét bj nghién ctru: Thiét bj x& ly
thdy - nhiét model Sumpot tai Trung Quéc cé
nhiét do gia nhiét Max: 230°C, dwong kinh trong
khoang chira: 600 mm, chiéu dai khoang: 1300
mm; T4 sdy nhiét do t8i da 300°C, d6 chinh xac
+ 0,1°C; Mdy do dd nham TR200 cla nha san
xuat Time, Trung Quéc cé dau cdm bién vdi ban
kinh 5 um, pham vi do: Ra: 0,01-40 um, Rz:

0,02-160 pum; Mdy do mau sac BYK hdng BYK-
Gardner tai Dic; Mdy th& tinh chat co ly
QTEST/25; Thuwdc kep, dd chinh xac 0,01 mm;
Can dién tlr d6 chinh xac £ 0,01g.
3. KET QUA VA THAO LUAN
3.1. Anh hwédng clia nhiét do va thoi gian xir
ly d&n dd nham bé mit ctia go

K&t qua kiém tra dnh hudng clda nhiét do
va thoi gian xt Iy d&n dé nham bé mit cla gb
sau khi bién tinh duoc thé hién & Hinh 3 va
Hinh 4.

. 116,53
120 p S E"‘

6 nham bé mat (um)

Nhiét dé xir Iy (T, °C)

115,17
1k

68,46

P6 nham bé mat (um)

Thévi gian xir Iy (git)

Hinh 3. Anh hwéng cta nhiét dé xir ly

dén dd nham bé mat clia goé

K&t qua phan tich phwong sai (Anova) d6
nhdm bé mat gb & cac nhiét do xr ly cho thay F
=3971,07 > Fcrit = 2,87, diéu nay chirng t6 rang
d6 nham bé mét cta gb gilra cac nhiét do xtr ly
da co s sai khac.

K&t qua phan tich phwong sai (Anova) d6
nhdm bé mit clia gé & cac thoi gian x ly cho
thay F = 9222,81 > Ferit = 2,87, diu nay chirng
té rang do6 nham bé mét cla gob gitta cac thoi
gian xtr ly da cd su sai khac.

Hinh 3 cho thay, d& nham bé méit cla mau
gd xt ly thap hon so véi mau gb chua xir ly,
gidm tir 116,53 pum xudng 66,03 pm (giam
43,34 % so véi mau gb ddi chirng). Khi tang
nhiét do x{r ly & cac cap: 160°C, 180°C, 200°C
thi d6 nhdm bé mat clia mau gb x{ ly giam tu
76,44 um xuéng 66,03 pm. Do d6, anh huéng
cla nhiét do x{r ly d3 1am cho dd nham bé mat
gd xtr ly gidm, dan dén cai thién dugc dd nhan
bé mat clia gb. K&t qua nay cling tuong dong
vdi két qua cha Korkut va cdng suw (2008) [5],
Nguyé&n Van Dién va cong su (2015) [6].

Hinh 4 cho thay, d& nham bé méit cla mau
gd xt ly thap hon so v&i mau gb chua xtr ly,
gidm tir 115,17 pum xudng 68,46 pm (giam

Hinh 4. Anh hwédng cta théi gian xr ly

dén dd nham bé mit cta gob
40,56 % so v&i mau van déi chirng). Khi ting
thoi gian xr ly & céc cép: 3 gio, 4 gi®, 5 gio thi
d6 nham bé mat cta mau gb xr ly giam tir
75,59 um xuéng 68,46 um. Vi vay, thoi gian x&r
ly & cac cap nghién ciru d3 lam cho d6 nham bé
mat cha gob x{ ly gidm, dan dén cai thién duoc
d6 nhan bé mét cua gb.

Nguyén nhan lam cho mAiu gb sau khi xt ly
c6 d6 nhdm bé mit gidm so v&i mau gbd dai
chiéng la do khi x&r ly & nhiét d6 cao trong thoi
gian dai, cac chat chiét xuat clia gb dugc hoa tan
va chuyén hod ra bén ngoai gd, lam dién day cac
phan trong trong gd. Mt khac, & nhiét do va
thoi gian x& ly nay lignin dang & giai doan tién
néng chay va néng chay ra bé mat g, sé dién
day, dan trai trong g6, lam cho dd nham bé mit
clia gb xtr ly gidm, ttre 1a d6 nhan bé méit clia gb
x ly tang |&én nhiéu so véi mau gb déi ching [6].
3.2. Anh huéng clia nhiét d6 va thoi gian xir
ly d&n dd 6n dinh kich thwéc cha gob

* Hé s6 chéng trwo'ng né ASE

K&t qua kiém tra dnh hudng cla nhiét do va
thoi gian dén hé s6 chong trwong né cla go
DAu rai sau khi bién tinh dwoc thé hién & Hinh
5 va Hinh 6.

76 TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 13, SO 1 (2024)




Ky thudt & Céng nghé

43,17

an p 36,93
"

Heé s chdng trirong nd ASE (%)

Nhiét dd xdr Iy (°C)

Hé s6 chéing trurong nor ASE (%)

Thiri gian xir Iy (gi&r)

Hinh 5. Anh hwéng ctia nhiét dé xr ly
dén hé sd chéng trwong né ctia go

K&t qua phan tich phuong sai (Anova) hé sé
chéng truong né cla gd & cac nhiét do xir ly
cho thdy F=57,56 > Fcrit = 2,87, diéu nay chirng
td rang hé s6 chdng trwong nd cta go gitra cac
nhiét d6 x{r ly da co su sai khac.

K&t qua phan tich phuong sai (Anova) hé sé
chéng truong n& cla gb & cac thoi gian xr ly
cho thdy F=57,95 > Fcrit = 2,87, diéu nay chirng
td rang hé s6 chdng trwong nd cla go gitra cac
thoi gian xt&r ly d3 cé sy sai khac.

Hinh 5 cho thay, khi tadng nhiét do xtr ly & céc
murc 160°C, 180°C, 200°C thi hé s6 chéng
trwong né ASE clia gb sau xU ly ting tir 36,93%
dén 43,17%. Diéu nay chirng td, nhiét do cé anh
hudng dén sy 6n dinh kich thudc cla gb sau
khi x(& ly. Twong tu Hinh 6 cho thay, khi tang
thoi gian x(r ly tir 3 gioy, 4 gi®, 5 gid thi hé s6 ASE
cla gb sau x{ ly ting tir 37,83% dén 42,67%.
Nhu vay, thoi gian x&t ly c6 anh hudng dén sy
&n dinh kich thuwéc chia gb sau khi xtr ly. K&t qua
nay cling phu hop véi két qua clru cta Behbood
Mohebby va cong sy (2005) [7], P.Rezayati

Hinh 6. Anh hwéng ctia thei gian xir ly
dén hé sd chéng trwong né cta go

Charani va cong su (2007) [8], Nguyén V&n Dién
va cong sy (2014) [9].

Nguyé&n nhan dan dén hé s& ASE ctia gd xtr ly
tang khi nhiét d6 va thoi gian x{ ly tang 1a do
sy tén tai cta cdc nhém hydroxyl trong cac
thanh phan tao nén vach té bao. Su hinh thanh
vd s6 cac lién két hydro gitta vadch mao dan va
nudc 13 nguyén nhan lam cho gb bi co rut hodc
dan n& khi chju tadc dong cla diéu kién moi
trwong. Khi tdng nhiét d6 va thoi gian xt ly,
microfibrils xenlulo dwoc bao quanh bédi mét
hé théng va nhiéu hé théng khéng dan héi do
tang lién két ngang trong khu phirc hop lignin,
hemixenlulo dugc phan huy cé chon loc va
phan rng thanh moét mang lwdi ky nudc nén
kha ndng dan n& cla gb giam di rd rét, hay tinh
6n dinh kich thuwdc gb duoc ting 1én [9].

* Hiéu sudt chéng hut nwé'c WRE

K&t qua kiém tra anh hudng cta nhiét d6 va
thoi gian x{r ly dén hiéu suat chéng hat nudc
clia gb Dau rdi sau khi bién tinh dwoc thé hién
@ Hinh 7 va Hinh 8.
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Hinh 7. Anh hwéng cta nhiét dé xir ly
dén hiéu suat chéng hiat nwéc cla go

K&t qua phan tich phuong sai (Anova) hiéu
suat chéng hat nuwdc cla gd & cac nhiét do xir
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Hinh 8. Anh hwéng ctia théi gian x(r Iy
dén hiéu suat chéng hit nwéc cta go

ly cho thdy F = 371,43 > Fcrit = 2,87, diéu nay
chirng t6 rang hiéu suat chéng hut nudc cla gb
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gitra cac nhiét do x&r ly da co su sai khac.

K&t qua phan tich phuong sai (Anova) hiéu
suat chéng hut nuéce cla gd & cac thoi gian xir
ly cho thay F = 274,53 > Fcrit = 2,87, diéu nay
chirng to rang hiéu suat chdng hut nwdc clia gb
gilra cac thoi gian xtr ly d3 ¢ s sai khac.

M3u gb déi chirng khi mdi ngdm vao nudc,
nwdc nhanh chéng thdm vao cac khodng tréng
gitra cac té€ bao, 16 mach, rudt t& bao cé kich
thudc 1on, tia g6... Nhung kha ndng tham thau
nudc clla mau go x ly thuy - nhiét gidm rd rét.

Hinh 7 cho thay, khi nhiét dd xtr ly tdng & céc
cap: 160°C, 180°C, 200°C thi hiéu suat chéng hut
nudc WRE cta gb sau khi bién tinh ting tu
29,17% dén 41,79%. Vi vay, nhiét dé x{r ly cé dnh
huwdng rd nét dén sy 6n dinh kich thuwéc cla gb.

Hinh 8 cho thay, khi thoi gian x& ly tdng &
cdc murc 3 gid, 4 gid, 5 gid thi hiéu suat chdng
hit nwdc WRE cla gd sau xU ly ting tir 27,36%

dén 38,60%. Do do, thoi gian xtr ly cling c6 anh
hudng dén sy 6n dinh kich thwdc cla gb. Két
qua nay cling twong déng vdi két qua nghién
clru chia P.Rezayati Charani va cong sy (2007)
[8], Nguyén Van Dién va cong su (2014) [9].

Nguyén nhan lam cho hiéu suat chéng hat
nudc WRE cta gd xt ly ting |a do khi xt ly &
nhiét do cao va thoi gian dai lam cho gb loai bd
nhitng chat chiét xuat, lam tién thdy phéan
hemixenlulo trong gb hinh thanh micropores
trong thanh t& bao va gia tang ma sat ndi bd tao
thanh ching, lam gidm kha ndng tham thau cua
nudc vao go [9].
3.3. Anh huéng clia nhiét d6 va thoi gian xir ly
dén do6 bén nén doc, nén ngang thé gb

K&t qua kiém tra dnh hudng cla nhiét do va
thoi gian xr ly dén d6 bén nén doc va nén
ngang thé gd DAu rai sau khi bién tinh dugc thé
hién & Hinh 9 va Hinh 10.
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Hinh 9. Anh hwéng cta nhiét do
dén do bén nén doc, nén ngang thé gob

K&t quad phan tich phuong sai (Anova) dé
bén nén doc cla gd & cac nhiét do x ly cho
thay F = 89,55 > Fcrit = 2,87, diéu nay chirng to
rang do bén nén doc cla gb gitta cac nhiét do
xt ly d3 co su sai khac.

K&t quad phan tich phuong sai (Anova) dé
bén nén doc clia gd & céc thai gian xr Iy cho
thdy F = 91,74 > Fcrit = 2,87, diéu nay chirng té
rang do bén nén doc cla gb giita cac thoi gian
xtr ly d3 co su sai khac.

Hinh 9 cho thay, dé bén chju nén ctia gb Dau
rai sau khi xt ly thap hon so véi gb chua x ly.
Khi nhiét doé x{r ly tang tir 160°C d&n 200°C thi
dd bén nén ngang thd xuyén tam gidm tir 10,05

Hinh 10. Anh hwéng chia thoi gian xr Iy
dén do bén nén doc, nén ngang thé gob

MPa xudng 8,24 MPa, dd b&n nén ngang thd
ti€p tuyén giam tir 9,40 MPa xudng 7,81 MPa,
dd bén nén doc thd giam tir 48,13 MPa xudng
43,85 MPa. Nhu vay, nhiét d6 xt&r ly cé anh
huwdng rd nét dén do bén nén doc va nén ngang
thé gb Dau rai sau khi bién tinh. K&t qua nay
cling twong dong vdi két qua nghién clru cla
Nguyé&n Van Dién va cong su (2014) [10].

Hinh 10 cho th&y, khi thdi gian x& ly ting tir
3 gid, 4 gid, 5 gid thi d6 bén nén ngang thd
xuyén tam gidm tir 10,34 MPa xuéng 8,73 MPa,
dd bén nén ngang thé tiép tuyén giam tir 9,67
MPa xuéng 7,92 MPa, d6 bén nén doc thd gidm
tlr 49,39 MPa xuéng 43,47 MPa.
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Khi nhiét do x& ly tang tir 180°C dén 200°C
thi d6 bén nén cla gob sau x{r ly cé giam, nhung
gia tri gidm rat nhod. Tuong tu khi thoi gian xd&
ly ting tir 4 gi dén 5 gidr thi dd bén nén clia gb
sau xU ly giam rat it. Diéu nay cd thé la do x&r ly
& nhiét dd 180°C va thoi gian xr ly 4 gio da
khi€n hemixelulo va lignin trong thanh phan gb
duoc thiy phan dén tdi han va néu nhiét d6 va
thoi gian xt ly ti€p tuc tdng cao thi hemixelulo
va lignin khéng thé con dé bj thdy phan tiép. Do
do, @ mirc nhiét d6 180°C va thoi gian 4 gid 1a
diéu kién phu hop dé xtr ly thuy - nhiét gb Dau
rai.

Nguyén nhan dan dén do bén nén doc va
ngang thé ctia gb sau khi xt ly gidm 13 do dudi
tac déng cta nhiét d6 cao lam cho polyme vach
té bao bj thuy phan, nhiét dd cang cao, thoi
gian xt ly cang dai s& lam thanh phan pentose
va xenlulo cla gb bi thuy phan cang manh, dan
dén c4u trac véch té bao 1dng léo va tao phan

(rng ngat cac mach lién két cla céc phan tl
trong gd, dan dén do6 bén nén doc va ngang thé
giam [10]. Ma&t khac, khi nhiét do va thoi gian
xr ly tang, lam cho qua trinh x& ly thay - nhiét
hinh thanh nén mot sd axit hoa tan nhu: axit
formic va axit axetic tir qud trinh phan huy
hemixenlulo va lignin. Cac axit nay tac déng vao
xenlulo va lam giam d6 polyme (cat mach
xenlulo) dan t&i dé bén co hoc gidm [11]. DO
bén nén doc thd cao hon dd bén nén ngang thé
la do déc diém cau tao gd, da s6 cac vi soi sap
xép song song vdi truc doc than cay nén kha
nang nén doc thé cla gob rat 16n [12].
3.4. Anh huéng clia nhiét d6 va thoi gian xir ly
dén do bén udn tinh, mé dun dan héi udn tinh
go

K&t qua kiém tra dnh hudng cla nhiét do va
thoi gian xt ly dén dé bén udn tinh va mé dun
dan hoi uén tinh gd Dau rai sau khi bién tinh
duoc thé hién & Hinh 11 va Hinh 12.
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Hinh 11. Anh hwéng cta nhiét dé xir ly dén dé
bén udn tinh va md dun dan hdi udn tinh go

K&t quad phan tich phuong sai (Anova) dé
bén uén tinh cla gé & cac nhiét doé xr ly cho
thay F = 173,84 > Fcrit = 2,87, diéu nay chirng to
rang do bén udn tinh cla gd gitra cac nhiét do
xt ly d3 co su sai khac.

K&t quad phan tich phuong sai (Anova) dé
bén udn tinh cta gd & cac thoi gian x& Iy cho
thay F = 256,61> Fcrit =2,87, diéu nay chirng to
rang dé bén ubn tinh cla gb gilra cac thoi gian
xt ly d3 co su sai khac.

Hinh 11 cho thay, mau gb sau khi xt ly cé dé
bén udn tinh va moé dun dan hoéi udn tinh thap
hon so véi mau gb chua xt ly. Khi nhiét d6 tang
& cac cap 160°C, 180°C, 200°C thi dd bén uén
tinh cla gbé giam tir 87,34 MPa xudng 81,56
MPa, m6 dun dan hoi udn tinh cta gb giam tir

Hinh 12. Anh hwéng chia thoi gian xir ly dén
d6 bén udn tinh va mo dun dan hoi udn tinh gob

10,29 GPa xuéng 8,91 GPa.

Hinh 12 cho thay, gb sau khi x(r Iy cé d0 bén
uén tinh va mé dun dan héi udn tinh thap hon
so v&i mau gob chua x{ ly. Khi ting thoi gian xd
ly & cdc mirc 3 gioy, 4 gid, 5 gid thi d6 bén udn
tinh cta gb gidm tir 86,05 MPa xuéng 81,89
MPa, m6 dun dan hoi udn tinh cta gb giam tur
10,37 GPa dén 9,36 GPa. K&t qua thi nghiém
clia gd Dau rdi co su twong dong véi két qua
nghién clru ctia mot sé loai gd khac [10].

Hién twong trén duoc ly gidi nhu sau: Khi gb
duwoc xr ly thuy - nhiét, sy phan gidi do tac
ddng cla nhiét do cha cac polyme trén véch té
bao, dic biét 1a hemixenlulo tir nhitng chubi dai
thanh nhitng chudi ngan hon, dan dén kha
nang chiu udn giam xudng. Mat khac, trong qua
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trinh x& ly thuy - nhiét & nhiét do cao trong thoi
gian dai, cac chat chiét xuat trong gd bi loai bo
ra ngoai, hemixenlulo bi phan huy, gb tr& 1én
rong xop, khoi lugng thé tich cta gb giam, lam
cho lién két giita cac mixen xenlulo bj 1dng léo,
do d6 d6 bén uén tinh bj gidam xudng [10].

3.5. Anh huéng ctia nhiét d6 va théi gian xtr Iy
dén sy thay d6i mau sic cla gb

K&t qua kiém tra sy bién d&i mau sac cla gb
DAu rai sau khi bién tinh dwoc thé hién & Hinh
13, Hinh 14, Hinh 15 va Hinh 16.
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Hinh 15. Anh hwéng cta thoi gian xir ly
dén cdc chi s6 mau sic L*, a*, b* clia go

K&t qua phan tich phuong sai (Anova) sy
thay d6i mau sic cla gé & cac nhiét do xir ly
cho thdy F = 262,19 > Fcrit = 3,35, diéu nay
chirng t6 rang sw thay d6i mau sic cta gb giita
cac nhiét d6 xtr ly d3 cé sy sai khac.

K&t qua phan tich phuong sai (Anova) sw
thay d6i mau sac cta gd & cac thoi gian xir Iy
cho thdy F = 258,40 > Fcrit = 3,35, diéu nay
chirng t6 rang suw thay d&i mau sic cta gb gitra
cac thoi gian xtr ly d3 cé sy sai khac.

Hinh 13 cho thay, do sang mau cla mau gb
xU ly (L*) gidm va cdc chi s6 a*, b* déu giam so
vdi mau gb doi chirng, cu thé 1a: D6 sdng mau
(L*) gidm tir 83,31 xubng 43,41; chi sé a* thay
ddi tir 27,38 xudng 8,18; chi s& b* thay déi tir
47,51 xudng 16,28 (so véi mau déi chirng). Khi
nhiét d6 xt ly ting, do Iéch mau AE* cla gd x{r

Hinh 16. Anh hwédng cta thoi gian
XU ly dén sy thay d6i mau cda go
Iy thay d8i tir 29,28 dén 52,17 (Hinh 14).

Hinh 15 cho th&y, khi kéo dai thoi gian xr ly
thi d6 sdng mau ctia mau gd xr ly (L*) gidm va
cac chi s6 a*, b* déu gidm so véi gd déi chirng,
cu thé&13: Do sang mau (L*) giam tir 83,11 xudéng
44,43; chi s6 a* thay d6i tir 27,92 xuéng 9,43;
chi sé b* thay déi tir 47,31 xudng 17,10 (so véi
mau ddi chitng). Khi thoi gian x& ly ting & cac
cap nghién cru thi d6 léch mau AE* thay déi tur
28,89 dén 51,91 (Hinh 16). Nhu vay, khi tang
nhiét d6 va thai gian x{r ly da lam thay d6i mau
sac cUa gd. Do dd, nhiét d0 va thoi gian xtr ly d3
tac dong vao mot nhdm mang mau nao dé cla
lignin, 1am sac mau cla gd thay déi. K&t qua nay
cling twong dong vdi két qua nghién clru cla
tac gid Ly Tuan Truwdng va cong sy (2016) [13].

XU ly thuy - nhiét la nguyén nhan lam thay

80 TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 13, SO 1 (2024)



Ky thudt & Céng nghé

d6i mau sac cla gb. Khi xt ly & nhiét do cao,
thoi gian dai va trong moi trwong nudc, cac
chat chiét xuit, dau nhua trong gb nhanh
chéng tan ra phia ngoai cla thanh gé, 1am cho
mau sac cla gb thay déi. Nhiét do va thoi gian
xt ly khac nhau la nguyén nhan lam cho mau
sac & cac ché d6 dam nhat khac nhau [10, 13].
3.6. Anh huwdng clia nhiét do va thoi gian xir
ly d&n kha ning khiang ndm muc ctia go

Hiéu qua khang ndm muc gay hai ddi vdi gbd
Dau rai bién tinh dugc danh gia bang cach tinh
diém trung binh cda 3 chi tiéu: X%, Y%, Z2% lan

lwot 3 ty 1é % dién tich bién mau, ty 1é % dién
tich muc mém va ty 1& % hao hut khéi lwong
mau gb. K&t qua duoc quy dinh nhu sau: X, Y, Z
tlr 0-30% dat 1 diém; I&n hon 30% dén 60% dat
2 diém va I&n hon 60% dén 100% dat 3 diém.
Téng hop s6 diém cua 3 chi tiéu, néu cong thirc
nao dat tr 8-9 diém la cd hiéu lyc kém; dat 5-7
diém 1a cé hiéu lyc trung binh va 3-4 diém 13 cé
hiéu lyc tot.

K&t qud kiém tra kha ndng khang ndm muc
clia gb Dau rdi sau khi bién tinh dwoc thé hién
& Bang 2 va Bang 3.

Bang 2. Anh hu&ng clia nhiét dd xir ly dén kha ning khang nam cta gb Dau rai

Diém danh gia mirc d6 gay hai cia nAm muc Pas vé&i mau g Dau rai

1T M3u d6i chirng

M3u xi ly & 160°C

M3u xir ly & 180°C Ma3u xtr ly & 200°C

X% Y% 7% X% Y%

Z% Z% Y% 7% X% Y% 7%

B 2,67 2,67 2,78 1,78 2,11 2,22 1,22 1,33 1,22 1,33 1,11 1,22
Téng TB 8,11 6,11 3,78 3,67
Hiéu lyc Kém (8-9 diém) Trung binh (5-7 diém) T6t (3-4 diém) Tét (3-4 diém)

Bang 3. Anh huéng cta thei gian xtr ly dén kha ning khang ndm muc cta gb D3u rai

Diém danh gia mirc d6 gay hai cia ndAm muc Pas véi mau go

TT MA3u déi chirng

Ma3u xir ly 3 gior

Ma3u xir ly 4 gior Ma3u xir ly 5 gior

X% Y% 2% X% Y%

2% X% Y% 2% X% Y% 2%

TB 2,56 2,78 2,67 2,00 2,22 2,33 1,22 1,33 1,33 1,33 1,33 1,11
Téng TB 8,00 6,56 3,89 3,78
Hiéu lyc Kém (8-9 diém) Trung binh (5-7 diém) T6t (3-4 diém) T6t (3-4 diém)

Bang 2 cho thay, cdc mau gb sau xt ly thuy -
nhiét c6 kha nang khang ndm muc tét hon so
véi mau gd doi chirng. Mau chua xtr Iy hau nhu
khoéng cé khd ndng khdng ndm muc va duoc
danh gid & mirc “kém”. Cac mau gob xr ly & nhiét
dd 160°C cho két qud khdng ndm muc mirc
“trung binh”, cdc mau x ly & nhiét d6 180°C va
200°C déu cho k&t qua khang ndm muc & murc
“t6t”, diém trung binh khdng ndm muc cla 2
ché& dd x{r ly nay lan luot |a 3,78 va 3,67, hai gid
tri nay cé do chénh léch khéng lon.

Bang 3 cho thay, mau gd sau x{ ly thuy -
nhiét cé kha ndng khang ndm muc t6t hon mau
d6i chirng. Cac mau gb xtr ly & thoi gian 3 gid
cho két qua khang ndm muc murc “trung binh”,
cac mau x(r ly & thoi gian 4 gior va 5 gio déu cho
két qua khdng ndm muc & mirc “t6t”, diém

trung binh khdng ndm muc cla 2 ché d6 x ly
nay lan luwot 1a 3,89 va 3,78, hai gia tri nay cling
chénh léch khéng dang ké.

Nguyén nhan dan dén g sau khi x{ ly thuy -
nhiét c6 kha ning khang ndm muc tot hon gb
ddi chirng |a do khi x& ly & nhiét d6 cao va thoi
gian dai lam cho gb loai bd nhitng chat chiét
xuat.

4. KET LUAN

Cac mau gb sau khi xt ly thuy - nhiét d3 cai
thién dwoc mot s6 tinh chat so véi mau gb doi
chirng.

Khi tdng nhiét do x& ly & cac cap: 160°C,
180°C, 200°C thi d6 nham bé mat cia miu gb
xr ly gidm tir 76,44 um xuéng 66,03 um, nghia
la d0 nhan bé mat duoc cai thién; hé s& chéng
truong nd ASE tang tlr 36,93% dén 43,17%;
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hiéu sudt chéng hut nuéc WRE tang tir 29,17%
dén 41,79%; kha nang khang ndm muc cla gb
xt ly tot hon so v&i mau chua xtr ly. Tuy nhién,
dd bén nén doc gidm tir 48,13 MPa xudng 43,85
MPa; d6 bén nén ngang thd xuyén tam giam tir
10,05 MPa xudng 8,24 MPa; dd bén nén ngang
thd tiép tuyén gidm tir 9,40 MPa xudng 7,81
MPa; d6 bén udn tinh gidm tir 87,34 MPa xuéng
81,56 MPa, m6 dun dan hdi udn tinh ctia gb xtr
ly giam tir 10,29 GPa xuéng 8,91 GPa; dd léch
mau AE* thay d6i tir 29,28 dén 52,17 (g sam
mau hon).

Khi tdng thoi gian xr ly & cac cap 3 gid, 4 gio,
5 gior thi do6 nham bé méat ctia mau gb x(r ly giam
tlr 75,59 pm xuéng 68,46 um; hé sd chong
trwong n& ASE tang tir 37,83% dén 42,67%;
hiéu sudt chéng hut nuéc WRE tang tir 27,36%
dén 38,60%; kha niang khang ndm muc cla gb
xt ly tot hon so v&i mau chua xtr ly. Tuy nhién,
dd bén nén doc gidm tir 49,39 MPa xudng 43,47
MPa; d6 bén nén ngang thd xuyén tam giam tir
10,34 MPa xuéng 8,73 MP; dé bén nén ngang
tho tiép tuyén gidm tir 9,67 MPa xudng 7,92
MPa; d0 bén udn tinh cla gb gidm tir 86,05
MPa xuéng 81,89 MPa; mé dun dan héi uén
tinh cla gb giam tir 10,37 GPa dén 9,36 GPa; do
léch mau AE* thay d6i tir 28,89 dén 51,91.

Nhu vay, khi thay d6i nhiét do va thoi gian
x( ly & cdc cip nghién cru cé anh hwdng rd nét
dén mot so6 tinh chat cha gd Dau rai. Theo két
qua nghién ciru nay dé dam bdo duwoc chat
lvong gd sau khi bién tinh va dem lai hiéu qua
kinh t& nén x{ ly thuy - nhiét cho gb Dau rai &
nhiét do 180°C trong 4 gio la thich hop.
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