Cong nghiép rirng

ANH HUONG CUA XU LY NHIET PEN MAU SAC VAN BOC GO BO PE

Ping Xuin Thirc', Nguyén Vin Thiét?

"Téng cuc day nghé, B¢ Lao dong - Thuong binh va Xa hoi

’PGS.TS. Truong Pai hoc Lam nghiép

TOM TAT

Xir Iy nhiét c6 thé nang cao chét lugng gd, giam bot sir dung héa chat trong qua trinh xtr 1y g6; gb sau khi xir Iy

nhiét c6 thé tao ra mau sic kha hap dan, déng déu tir trong ra ngoai. Nghién ctru ndy d danh gia mau sic van
boc gd Bd dé (dugce xir Iy & nhiét o 170°C-190°C, thoi gian 1h-3h trong mdi truong khong khi) sau khi xtr 1y.
Ngoai ra, nghién ctru con tién hanh kiém tra d6 bén mau cta van boc gb Bo dé xtr 1y nhiét khi chiéu tia UV. Két

qua thé hién, cac chi sb mau sic clia van boc sau khi xir Iy nhiét c6 thay doi rat rd, mau sic gd trd nén sim hon

khi tang nhiét d6 va kéo dai thoi gian xir 1y. Sau khi chiéu tia UV mau sic van boc xtr Iy nhiét va van boc doi
chimg déu bién d6i. Tuy nhién, & cac ché d6 xir 1y nhiét, vé co ban sau khi chiéu tia UV vé6i bude song 350 nm,
d6 1éch mau so v6i mau trudc khi chiéu UV co ban thép hon so v6i gd ddi chimg, gan nhu dat trang thai 6n

dinh sau khoang 300h.

Tw khoa: Dy bén mau, go Bo dé, tao mau go, vin boc, xii ly nhiét.

I. PAT VAN PE

Cong nghé¢ xir Iy nhiét co6 thé cai thién dugc
mot sd tinh chét cua g0, hién tai da thu hut sy
chi ¥ ciia rat nhiéu nha nghién ctu trén thé
gi¢i. Nhitng nim trd lai day, xir 1y nhiét gd nho
tinh chat dic biét va tinh than thién véi méi
truong cua nod da ngay cang duogc chu y va da
duoc rng dung sau rong (Esteves B. va Pereira
H., 2009).

Cong nghé xir Iy nhiét it anh huong xau dén
kha nang dan dinh cling nhu kha ning trang
stc, trir mot vai chi tidu co hoc cua g bi giam,
tinh 6n dinh kich thudc, tinh chéng 4m, do bén
duoc nang cao 10 rét (ThermoWood, 2003).
Can cu bao cdo cua Boonstra (Boonstra M.,
2008), linh vuc nghién ciru xir Iy nhiét gd lai
dugc bat dau 1a do cac loai gd chit lugng cao
ngdy cang it, nhim bd sung cho nhu ciu ngay
cang ting vé vat liéu xay dung, giam su pha
hoai ddi véi rimg ty nhién va giam viéc su
dung chat xir Iy gb doc hai, thi viéc di sdu vao
nghién ctru cong nghé xir 1y nhiét gb 1a vo
cung can thiét.

Theo mot sb tai liéu nghién ciru, xir 1y nhiét
cho gbd trong khoang 160-260°C, trong moi
trudng co vat chét bao ho nhu hoi nude, khi tro,

khong khi it 6 xy... (Hill Callum A. S., 2006),
day 1a phuong phap chi su dung tac nhan vat ly,
so voi cac phuong phap dung tdc nhan hoa hoc
khac, van d& 6 nhiém trong qué trinh san xut
bang cong nghé xir Iy nhiét it, cong nghé xir ly
don gian, hon nita trong qua trinh su dung hi¢u
qua bdo quan ctia gd xir ly nhiét khong bi suy
giam do hoa chit bi rira troi hay bay hoi, cling
khong 1am hai dén sirc khoe ciia con ngudi.

Mot s6 nghién ctru con thé hién, gd sau khi
xu ly nhiét c6 thé tao ra mau sic kha hép dan,
d6ng déu tir trong ra ngoai. Hon nita, khi xtr 1y
& cac diéu kién khac nhau c6 thé thu dugc mau
sdc khac nhau. Ngoai ra, mau sic gd sau xu Iy
nhiét c6 do 6n bén nhit dinh khi chiu tic dong
cua tia cuc tim (UV).

Trong cac cong nghé san xuit san phim g
hién nay, tao mau sic cho gd néi chung, van
boc noi riéng 1a mot véan dé duoc rt nhiéu nha
nghién ciru cling nhu san xuat quan tim. Hién
tai, cac cong nghé tao mau cho gb hodc chu
yéu st dung héa chit thong qua cac cong doan
tay tring, nhudém mau... Cic cong nghé nay
thudng giy ra tac dong xau toi médi trudng
cling nhu stic khde con nguoi trong qua trinh
su dung. Vi vay, viéc a4p dung mot gidi phap
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than thién moi trudng 1a van dé rat can thiét va
¢ y nghia thuc tién.

Nghién ctru ndy sé tién hanh phan tich anh
huong cia diéu kién xir 1y nhiét dén mau sic
ctia van boc tir gb Bd dé, ngoai ra, d6 bén mau
khi chiéu tia UV cia van béc sau khi xu ly
nhiét cling dugc danh gia.

II. VAT LIEU, PHUONG PHAP NGHIEN
cUUu

2.1. Vit liéu nghién ciru

Vit li¢u st dung trong nghién cuu nay la
Van boc gb bd dé co chidu day 2 mm.
2.2. Phuong phap nghién ciru

a. Phwong phap xur ly nhiét

- Phuong phép xtr Iy: Xir ly nhiét trong diéu

kién moi truong khong khi. Cac thong sd
(nhiét d9, thoi gian) nhu bd tri thi nghiém &
phan trén.

- Thiét bj x&r ly: Thiét bi (Sumpot ) ciia
Trung tdm thi nghiém thyc hanh - Khoa Ché
bién Lam san - Trudng Pai hoc Lam nghiép.

- B6 tri thi nghiém:

+ Céc thong s6 ¢b dinh: Kich thudc van boc,
moi truong xir Iy, d6 am véan boc trude khi xir
ly, loai gb.

+ Céc thong s6 thay doi: Can ctr muc tiéu
nghién ctru, nhom tac gia lwa chon thay d6i hai
thong sd cong nghé xir Iy 1a nhiét do xir Iy va
thoi gian xur 1y.

Thi nghiém thay d6i dong thoi hai nhan té
duogc bd tri nhu sau:

Théng sb Gia tri Buéc nhdy

Nhiét d6 (°C) 170 190 10

Thoi gian (h) 1 3 1

Téng cdng c6 9 thi nghiém vdi cac thong s6 nhu sau:

TT  Chédp Nhiét d9 (°C) Thoi gian (h) Théng s6 c6 dinh

1 bC - -

2 CPb1 170 1

3 Cb2 180 1 G4 Bo d8, kich thude van
4 Cb3 190 1 boc (day x rong x dai =2 x
5 Cb4 170 2 10 x 30), mdi truong xir 1y
6 Cbs5 180 2 (khong khi), d6 4m vén trude
7 Cb6 190 2 khi xtr 1y (12-15%), chi tiéu
8 Cb7 170 3 danh gia (mau sic van)

9 Cbs8 180 3

10 Cb9 190 3

- Chi tiéu danh gia: Mau sic van boc sau khi
xir Iy nhiét va sau khi chiéu tia UV duoc danh
gi4 thong qua chi s6 mau trong hé théng mau
CIELab (1976).

b. Phuwong phdp kiém tra dé bén mau

- Kich thuéc mau: day x rong x dai =2 mm
x 50 mm x 100 mm

- Pidu kién chiéu UV: Tia UV dugc chiéu
truc tiép vao bé mat miu van boc trong diéu
kién nhiét d6 phong va moi truong khong khi.

- Cuong d6 chiéu UV: Bén UV cong suét

40W, budc song 350 nm; khoang cach tir dén
t61 bé mat mau khoang 30 mm.

c. Phuwong phdp biéu thi va do mau sdc
vdn boc

Hién nay, phuong phép biéu thi mau sic
pho bién 13 ap dung hé thdng mau CIELab
(1976), hé thong mau nay duoc biéu thi thong
qua cac chi s6 mau L*, a*, b* va cac chi sd
chénh 1éch mau. Cac chi s6 mau va cach tinh
chénh 1éch mau nhu hinh 1.
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L*=100

Céc chi s mau sic van boc trong hé
thong mau CIELab (1976) dugc tinh nhu sau:
AL*=L%, - L*
Aa*=a*y, -a¥*,
Ab*=b*, - b*,
AE = JAL* +Aa* +Ab*°

C=+a* +b*

(a*j 180
h = arctan| — |x—
b* T

Trong do:
L*, - d0 sang mau ctia mau khong xir 1y;
L*, - 46 sang mau cua mau sau xir 1y;
a*, - chi s6 a* ctia mau khong xu 1y;
a*y - chi s6 a* ciia mau sau xir Iy;
b*, - chi s6 b* cia mau khong xir 1y;
b*y - chi s6 b* ciia mau sau xir 1.

Céc chi sb L*, a*, b* duogc do béng may do
mau sic NF-333 do trén it nhit 3 diém cua
mau van boc dé xac dinh gia tri trung binh, sau
d6 tinh cac chi s6 mau theo cong thirc trén.

III. KET QUA VA THAO LUAN

Anh hwéng cia nhiét dé va thoi gian xir 1y
nhiét dén mau sdc cia van béc

Gb sau khi xtr Iy nhiét d6 cao, mau sic bj
thay d6i. Cac két qua nghién ctru cho thdy, cac
chat chiét xuét trong gd bi di chuyén ra bé mat

L*=0
Hinh 1. Khong gian mau CIELab (1976)

g6. Mot phan chat chiét xuat thoat ra khoi gd
do tac dung cua nhiét do cao, mot phﬁn duoc
giir lai trén bé mat. Ngoai ra, trong qué trinh
xir Iy nhiét, do cac hop chat cao phan tir trong
g0 bi phan giai, tao ra mot s6 hop chat phan tir
luong thip. Cac chat phan tir lugng thap tao ra
nay ciing chu yéu ton tai & phia bé mit gd, do
d6 da lam cho mau sic gd thay doi. Thong
thuong chuyén tir mau sang sang mau sam, gin
v6i mau sic mot s6 loai gd quy hiém.

Trong nghién ctru ndy, van boc gb BO dé
duge xur Iy & nhiét do tir 170°C dén 190°C
trong thoi gian tir 1 gio dén 3 gid trong moi
truong khong khi nhim tao ra van boc c6 mau
sic sam hon so véi van chua xir ly dé lam
nguyén liéu san xuit van lang k¥ thuat thay
cho phuong phap nhuém mau bing hoa chat
thuong dung.

Két qua xac dinh cac chi s6 mau sic (L*, a*,
b*) cua van boc sau khi xir 1y nhiét dugc thé
hién trong Phu luc.

Véi muc tiéu so sanh su khac biét vé mau
sdc gitta gd xtr ly va gd ddi ching, nghién ctu
chi thé hién gia tri 6 sang (L) va chénh léch
mau tong (AE) ctia van boc.

Hinh 1 1a gia tri 4§ sang cua van boc ¢ cac
ché do xur Iy nhiét khac nhau.
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Thot gian xur ly, gio

Hinh 2. Dj sdng ciia vdan boc sau voi cac diéu kién xv ly khdac nhau

Tir hinh 2 ¢ thé thiy, khi & tat ca cac ché
d6, mau sic ciia van boc gd Bo dé xir 1y nhiét
sam hon rat nhiéu so v6i van gdb Bo dé déi
chimg (L* bién ddi tir khoang 82 xudng 60 &
ché d6 170°C, 1 h va thap nhat 1a khoang 40 &

ché do 190°C, 3 gio).

Dé thé hién su thay d6i mau sic cta van boc
trudc va sau khi xt 1y, nghién ctru da sir dung
gia tri 6 chénh léch mau tong AE (hinh 3).

50
%/‘ SN %
s f -
g 30 % % %% 8170 do C
25 / % § % 180 do C
/ -
20 % / \ / 190 do C
/ - | '
; % . |

._.
o F

ad

Thoi gian xur 1y, gid

Hinh 3. P§ léch mau tong ciia vin béc xiv ly ¢ cdc ché dp khdc nhau

T hinh 3 cho thdy, do chénh léch mau
giita van boc xtr Iy nhiét va van boc d6i chimg
1a kha 16n, c6 thé 1én dén gan 50%. Két qua
nay hoan toan twong dong vdi nhiéu két qua
nghién ctru khac khi tién hanh xu ly nhiét do
cao cho go.

Nham 1am rd anh hudng cua cac cheé d§ xu

Iy dén sy thay d6i mau sic cta van boc gb Bd
dé, nghién ctru di tién hanh phan tich sb lidu
chi s6 mau do duoc. Sau khi 4p dung phuong
phap so sanh trung binh miu giira cac thong sd
cong nghé (nhiét dg, thoi gian) véi nhau, kiém
tra sy khac biét bang phuong phép Tukey HSD,
két qua thu duoc thé hién trong bang 1.
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Bang 1. So sdnh trung binh mdu giiva cic ché do xw

Nhain tb L* a* DeltaE C h
Thoi gian xu ly
1h-2h 9.0417°  -0.4244" 2.5100° -8.4875" 2.1222° 311117
1h-3h 11.9794° -0,05 4.0328"  -11.1558" 3.6611° 3.8556"
2h-3h 2.9378°  -0.3747 -1.5228" 2.6683" -1.5389" -0.7444"
Nhiét d xur Iy
170°C-180°C 3.8283" 0.2989" 1.6400" -3.4389" l.6111” 0.9361°
170°C-190°C 9.0761" 0.3711° 3.4878" -8.3803" 3.3139° 2.5806"
190°C-180°C -5.2478" 0,07 -1.8478" 4.9414" 1.7028" -1.6444"

Tir két qua so sanh trung binh mau cho thay,
hau hét cac gia tri chi s& mau ciia van boc xir
Iy & 9 ché do thi nghiém vé&i hai nhan t6 chinh
1a nhiét d6 va thoi gian xir Iy déu co sy khac
biét (thé hién bang diu * trong bang 1). Ching
t6, nhiét d6 va thoi gian xir Iy ¢6 quan hé dén
su thay d6i mau sic van boc.

Pé bén mau cia van béc xir ly nhiét khi
chiéu tia UV

Van boc sau khi xtt Iy nhiét d§ cao mau sdc
thay d6i, thuong chuyén tir mau sang sang mau
sam hon, tai mot s6 ché do xu 1y c6 thé duoc
van boc c6 mau sic gin gibng voi mau sic cia
mot s6 loai gd quy hiém. Tuy nhién, theo mot
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-15,00

s6 nghién ciru, gd n6i chung, g xir Iy nhiét noi
riéng khi str dung trong moi trudng chiéu sang
thudng xuyén (c6 ham lugng tia UV nhat dinh)
s& bi phai mau dbi v6i gd mau sim, bji sim
mau d6i véi gd mau nhat.

Sau khi tién hanh xtr Iy & cac ché do khac
nhau (9 ché d6), nghién ctru di s dung van
boc dé kiém tra 1a cic mau van boc duoc xir ly
nhiét v6i cac ché do mang tinh dai dién: nhiét
dé thay doi tir 170 dén 190°C, thoi gian duy tri
la 1 gio.

Két qua kiém tra cac chi s6 mau sic cia van
boc gd Bo dé khi chiéu tia UV trong thoi gian
960 h dugc thé hién trong cac hinh tir 4 dén 7.

800 1000

Thoi gian chiéu UV, gior

—&—Delta L*

—&—Delta a* —@—Delta_b*

——Delta E

Hinh 4. Bién doi mau sdac khi chiéu tia UV cia mau van doi chirng
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Hinh 5. Bién déi mau sdc khi chiéu tia UV ciia méu vin xiv 1y 170°C, 1h
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Hinh 6. Bién déi mau sdc khi chiéu tia UV ciia méu vin xiv 1y 180°C, 1h
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Hinh 7. Bién déi mau sdc khi chiéu tia UV ciia méu vin xiv 1y 190°C, 1h
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Tir két qua thi nghiém cho thiy, d¢ sang (L*)
ctia van boc sau khi chiéu tia UV thay d6i rat
13, va c6 tinh quy luat. Hon nita ¢ cac ché do
xtr Iy nhiét khac nhau, sau khi chiéu tia UV thi
d6 sang (L*) cta van boc xir Iy nhiét thay d6i
khac nhau. Cu thé, v6i nhiét d6 xir Iy nhiét
cang cao, do sang (L*) thay ddi cang nhiu.
Tuy nhién, & cac ché d6 xur Iy nhiét, vé co ban
sau khi chiéu tia UV véi budc song 350 nm, do
sang van boc gﬁn nhu dat trang thai 6n dinh
sau khoang 300 h.

Gd sau khi xtr ly nhiét do cao, lignin chiu
mot sy tac dong nhét dinh dan dén thay doi
maot phan cau tric phan tir. Theo nhiéu két qua
nghién ciu, trong gd, lignin 1d mot trong
nhitng thanh phan chu yéu chua cac gbc phat
mau, sau khi xtr ly nhiét do cao, ) lugng géc
phat mau da bi giam. Ngoai ra, xtr ly nhiét con
lam cho lignin xay ra mot sb lién két ngang,
lam han ché kha nang hoat dong cua cac nhom
chirc phat mau, vi thé da han ché sy bién doi
mau sic cta van boc sau khi xtr ly. Diéu nay
giai thich tai sao, van boc d6i ching c6 do
chénh 1éch mau (AE) 16n hon so vdi van boc
xtr Iy & 3 ché do xir Iy nhiét di chon, do chénh
léch mau cta van ddi chimg 16n hon 2 1an so
v6i van sau khi xur Iy nhiét.

IV. KET LUAN

- Qua két qua thi nghiém cho thiy, van boc
g6 B @ bi thay d6i mau sic sau khi xtr Iy ¢
nhiét d§ cao trong moi truong khong khi. Khi
tang nhiét do xur 1y, kéo dai thoi gian xir 1y thi
mau sic van boc s& chuyén sang sim hon so véi
véan boc d6i ching (AE bién d6i tir 30 dén 50).

- Véan boc gb B6 dé xur Iy nhiét co do bén
mau t6t hon van chua xtr 1y khi chiéu bang tia
UV. Nhiét d¢ xtr ly cang cao, do bén mau cua
van boc cang cao.

- T két qua nghién ctu cho thiy, xir 1y
nhiét do cao, & mic dd nao do6 cé thé tao ra
duge mau sic yéu cu cia van boc dung trong
san xudt van lang k¥ thuat. Bé dat duoc mau
sdc theo yéu cau, can tién hanh phan tich va
lap mdi quan hé gitra ché do xir 1y va chi sb
mau sic dé 1am co s& du doan mau sic van boc
khi thay d6i cac thong sd xir Iy nhiét cho van.
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EFFECT OF HEAT TREATMENT ON COLOR OF VENEER MADE
FROM Styrax Tonkinensis WOOD

Dang Xuan Thuc, Nguyen Van Thiet

SUMMARY

Heat treatment is an environmentally friendly wood protection method, which results in value added wood
products such as dimension stability, wood color became darker etc. In this study, the change in color of Styrax
tonkinensis wood veneer by heat treatment (S. tonkinensis wood veneer was heat-treated in air at 170°C-190°C,
during 1-3h) was evaluated. Moreover, the color stability of heat-treated wood veneer affter UV irradiation also
was tested. The results showed that the color of wood veneer examined by CIELab (1976) color system were
significalty changed, and the color was darker with the increasing of heating time and temperature. After the
UV irradiation, the color of both heat-treated and untreated wood veneer were changed. However, the total
color change of heat-treated wood veneer was smaller than untreated wood veneer, and it almost was not
varried after 300h of irradiation in both untreated and heat-treated samples.

Keywords: Color stability, coloring, heat treatment, Styrax tonkinensis wood, veneer.
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