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TOM TAT

Trong nghién ctru nay, gd Keo lai xir Iy nhiét (HTW) dé dugc ting cuong do bén dan dinh véi cong nghé xir 1y
bé mit bang plasma. Nghién ciru Iya chon xir Iy bé mit gd bang cong nghé plasma véi khi O», thoi gian xir 1y
voi 6 cap thoi gian: 10s,20's,30's,40 s, 50 s, 60 s. Nghién ctru da tién hanh xac dinh d¢ bén dan dinh cta mau
thi nghiém trudc va sau khi xir Iy plasma thong qua: goc tiép xuc, do bén nén cit, dd bén kéo cua lop phu va
hinh thai bé mat vat liéu bang phuong phap quét hién vi dién tir (SEM). Két qua nghlen ctru cho thay: mau 2d
dugc xir Iy plasma (PHTW) so véi mdu HTW, goc tiép xuc ctia nude véi mau g da giam tir 112° xudng con
13°, 46 bén nén cit ting 1én dén 54,6%, do bén kéo cuia 16p phu ting 1én dén 59,2%, phan tich anh quét hién vi
dién tir cho thdy bé mat PHTW duoc ting cudng véi cac vét khic rd rang, thoi gian xir Iy plasma t6i wu 13 50 s.

Tir khéa: d9 bén kéo ciia 16p phii, dd bén nén cit, gd Keo lai xir Iy nhiét, plasma, ting cwong dd bén

dan dinh.

1. PAT VAN PE

Hién nay, tai Viét Nam vat liéu g tu nhién
ngay cang khan hiém, go duoc su dung trong
san xuat dd gd nodi that chi yéu la go rung
trong Mot trong nhiing loai dugc trong phat
trién rong rai 1a cdy keo lai. Keo lai véi uu
diém tdc d6 sinh truéng nhanh, tuy nhién gd co
nhugc diém 1 d6 on dinh kich thudc va d bén
sinh hoc kém. Chinh vi vy can thiét c6 nhitng
nghién ciru dé nang cao chat lugng cua gd rimg
trong.

Trong nhiing nim gan day, do nhu cau gia
tang trong viéc tim ra cac giai phap xu 1y céc
khuyét diém cua gd ring trong, nhiéu phuong
phap xtr 1y da dwoc nghién ctru nhu: bién tinh
héa hoc, bién tinh nhiét, son phu. So véi cac
phuong phép da dugc nghién ctru trudc day,
bién tinh nhiét hay goi 1a xir 1y nhiét 1a phuong
phap xtr 1y nang cao chit lwong gb than thién
voi moi truong. Xir 1y gd & nhiét d6 cao tir
160°C — 220°C trong mdi trudng cd chét bao
v€ (khong khi, hoi nudc, khi tro nhu khi N»...)

da chimg minh g sau khi xtr 1y ¢6 do bén mau,

d6 6n dinh kich thuéc va chdng chiu véi moi
truong vi sinh vét tét hon so véi gb khong xur
1y (Tuong va Li, 2010; Navickas va Albrektas,
2013; Srinivas va Pandey, 2012). Tuy nhién,
ngodi nhitng wu diém trén thi gd xur 1y nhiét
ciing c6 khuyét diém nhu tinh chat co hoc
giam, kha ning thim uwdt cua chét long nhu

nuée, son giam dan dén do bén dan dinh giam
(Huang et al., 2012; Nguyé¢t va Tuong, 2016),
do d6 lam giam tinh img dung ctia no.

Plasma la dang vét chit bao gém cac
nguyén tu, phan ti, ion, dién t ty do, cac hat
mang dién tich am, duong (Kinloch, 2012).
Plasma ciing dugc coi 1a trang thai thir tu cua
vat chat vi nd c6 tinh hoat héa cao hon cac
trang thai ran, long hodc khi (Inagaki,
Narushima va Lim, 2003). Trong nhiing nam
gan day, cong nghé plasma da duoc phat trién
dé tmg dung xtr Iy bé mat gb nham ting cudng
d6 bam dinh va tang cuong chat luong d6 bam
dinh cua mang son (Sarani, Nikiforov va Leys,
2010; Busnel et al., 2010). Do Plasma la mot
hon hop cac hat mang dién tich, khi dugc kich
thich ning lwong nod c6 thé tic dong 1én bé mat
va pha v cac lién két hoa hoc cua cac chat
hitu co & bé mit, déng thoi s€ tao ra cac hop
chét than nudc (Denes va Young, 1999). Trén
thé gi6i, nhitng nam tro lai day co nhidu tac gia
d4 nghién ctru str dung plasma dé xtr 1y bé mat
cho g va san pham tir gd. Asandulesa cing
cong su, ndm 2010 da nghién ciru anh hudng
ciia qua trinh xir 1y Plasma bang khi Helium
1én bé mat gd nham tang cudong kha ning thim
thAu cua thuéc nhuém va hop chat khang
khuan, két qua chi ra mau gb c6 cac dic tinh
bam dinh dugc cai thién dang ké va dic tinh wra
nuéc cia bé mit cling dugc ting cudng
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(Asandulesa, Topala, va Dumitrascu, 2010).
Nam 2000, Podgorski va cong su da nghién
ctru s dung phuong phép xtr 1y corona Plasma
dé danh gia kha nang tham uét cua gd, két qua
cho thdy d6 thAm udt cia bé mit gd sau khi
dugc xir Iy d3 cai thién dang ké, goc lam udt
gd chua xtr Iy 1a trén 100°, sau khi xir 1y, goc
lam udt giam con 7° (Podgorski et al., 2000).
Nam 2012, Acda cung cong su da nghién ctru
anh huong cua xir 1y plasma dén tinh chat dan
dinh cta gb, nhom tac gia da sir dung phuong
phap phong dién rao can dién moéi (DBD
Plasma) dé tic dong 1én bé mit cua 3 loai gd
sau d6 son phu 1 16p phu polyurethane, két qua
16p phu da dugc cai thién dang ké vé kha niang
bam dinh (Acda et al., 2012), Liu cung ddng
tac gia nam 2010 da nghién ctru tdc dong cua
plasma lén vat liéu compozit g& nhua
(wood/polyethylene), mau thi nghiém sau khi
xtr Iy plasma c6 goc tiép xtic giam, bé mat mau
thi nghiém xuat hién cac nhom phan cuc
hydroxyl, carbonyl and carboxyl, cdc nhom
nay c6 loi cho su két dinh vat liéu (Liu et al.
2010). Nam 2017, Nguyén Tit Thing cung
cong sy da nghién clru tang cuong kha nang
thidm wdt cta gd thong rung 1a xir 1y nhiét cta
Trung Qudc bang plasma lanh (APPJ), két qua
chi ra gb thong rung 14 xtr Iy nhiét duoc xu 1y
plasma di duoc ting cudng kha nang thim uét,
voi1 thoi gian xur 1y plasma 1a 20 giay (Nguyen
et al. 2017), nam 2020, Sauerbier va cong su
da xtur 1y plasma ddi voi vat liéu tong hop g6-
nhua (WPC) bang 4 loai khi khac nhau (Air,
02, N2, Ar), két qua cho, cac 16p phit c6 ngudn
gdc alkyd s& bi tac dong manh va cho do bén
dan dinh cao (Sauerbier et al., 2020).

Qua nghién curu, danh gia tinh hinh nghién
clru trong va ngoai nudc, phan tich nhirng cong

trinh nghién ctru c6 lién quan, tac gid nhan
thdy viéc ung dung plasma trong xir Iy bé mit
vat liéu dé ting do bén dan dinh cua chét két
dinh, 16p phu 1a rat can thiét. Cong nghé xir 1y
plasma s& giup cho san phan co chét lwong tot
hon, bén hon.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat li¢u nghién ciru:

Go Keo lai (Acacia hybrid) duoc khai thac
tai ving Phii Tho, tu6i khai thac 7 - 8 nam. G
duoc gia cong thanh mau c6 kich thude 310 x
110 x 22 (mm).

Mau gb Keo lai chua xtr Iy nhiét dung lam
dbi chung duoc ky hiéu 1a OW; Mau gb keo lai
xtr 1y nhiét dugc ky higu 1a HTW: gb duoc xir
ly nhiét v6i 2 giai doan: Giai doan 1 gb dugc
sdy ¢ nhiét d6 103°C dé d6 4m cua gd vé 0%;
giai doan 2 nhi¢t do trong thiét bi duoc tang
dan dén 180°C voi toc d6 ting nhiét 5°C/gid va
gilr trong trong thoi gian 4 gio dudi su bao vé
cia khi No. Mau gb keo sau khi xir Iy nhiét
dugc dua vao moi truong co nhiét do 20 +5°C
voi d6 Am 65+5%.

Mau gd Keo lai xir Iy nhiét dugc xur 1y bé
mit bang cong nghé plasma dugc ky hiéu la
PHTW:

Mau thi nghiém dugc xir 1y plasma bing
may GLS-1000X-PJX-A tai phong thi nghiém
trong diém Qudc gia Truong Dai hoc Lam
nghiép Pong Béc, Trung Qubc. Cac mau thi
nghiém duoc dat 1én mot mat kim loai dudi voi
phun khi, khi O dugc dua vao voi phun
plasma va dugc d6t chay dé hudng vao bé mat
clia mau vat (Hinh 1). Cac thong sb xtr Iy dugc
thé hién trong (Bang 1). Thoi gian xur 1y cua
cac nhom mau khac nhau 1a 10s, 20s, 30s, 40s,
50s, 60s.

Bang 1. Théng s6 xir Iy plasma

Théng s xir Iy plasma

Thong so ky thuat véi khi O,

Cong suat 1am viéc 0,06 MPa
DPudng kinh ddu phun 12 mm
Nhiét d6 khi tai dau voi phun 200°C

10 s/46°C

20 s/69°C

Thoi gian va nhiét do trén bé mat 30 s/90°C

ctia mau thi nghiém 40 s/110°C

50s/138°C

60 s/152°C
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Diéu khién truc Tiu gb
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Plasma control
section

(a) (b)
Hinh 1. (a) Thiét bj xit Iy plasma GLS-1000X-PJX-A, (b) so db xit Iy plasma

Chat két dinh duoc st dung trong nghién  1ong véi mau OW, HTW va PHTW.
ciru nay la keo Aqueous Polymer Isocyanate (b) Pd bén nén cit: Puoc thuc hién theo
(API) dugc cung cip boi cong ty TNHH hoa  tiéu chuan GB/T 17517-1988 cua Trung Qudc
chat Keju Bic Kinh; Chéat son phu 1a son  (Hinh 2). Pau tién keo API dugc chuén bi bing
polyurethane Guxiang 685 (PP) duoc san xudt  cach cho keo va chat dong ran tron véi nhau
boi Cong ty TNHH hoa chit Huasheng  theo ti 16 100:15 va tron déu cho dén khi hdn

Thuong Hai. hop ddng nhat. Hon hop duoc quét 1én bé mat
2.2. Phwong phap phan tich dinh gia d bén  cia 2 mau gdb theo ti 1¢ 140g/m’. Sau d6, hai
dan dinh mau gd dugc ép lai voi nhau dudi ap suat 1,2

(a) Goc tiép xic: Sir dung may do goc tiép  MPa & nhiét do phong trong vong 24 gid. Thi
xuc quang dién tir OCA 40 cua Puc tai phong  nghiém do bén nén cit dugc thuc hién trén
thi nghiém trong diém Qudc gia Truong Pai  may thir nghiém co hoc da niang (CMT5508 tai
hoc Lam nghiép Péng Bic Trung Quéc. Nudc  Truong Pai hoc Lam nghiép Pong Bic Trung
cat dugc st dung dé do goc tiép xtc cia chit  Qudc).

Luye tic dyng

Lap keo dian g

Huwéng Iwc kéo

Mt - 1

x Lop keo dan
Mic-2 P Lép son pho

Hinh 2. P bén nén cit Hinh 3. P bén kéo ciia 16p phi

(c) Pd bén kéo cina 16p phi: Puoc thuc  PAu tién Son PP duoc phu 1én bé mit ciia mau
hién theo tiéu chuin ASTM D4541 (Hinh 3). g0, sau d6 miu s& duoc bao quan trong nhiét
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d6 20+5°C voi do Am 65+5%. Thi nghiém do
bén kéo cua 16p phu duoc thuc hién trén may
thtr nghiém co hoc da nang (CMTS5508 tai
Trudng Pai hoc Lam nghiép Pong Bic Trung
Qudce).

(d) Hinh thai bé mit (SEM): Hinh thai bé
mit cia mau OW, HTW va PHTW duoc chup

trén kinh hién vi quét dién tr QUANTA200
cua Nhat Ban tai Truong DPai hoc Lam nghiép
Poéng Béc Trung Qudc.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng cia xir Iy plasma dén géc
tiép xuc

67°

’
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Hinh 4. Anh hwéng ciia thoi gian xir Iy plasma dén géc tiép xiic ciia nwéc va bé mit vat lidu truée va
sau khi xir ly plasma

Pé danh gia tac dong cua plasma dén goc
tiép xtic, nghién ciru tién hanh so sanh goc tiép
xuc cua OW, HTW va PHTW. Qua hinh 4 ¢6
thé thy, trude khi xir Iy nhiét goc tiép xtc cua
OW la 67° sau khi xtr ly nhi¢t HTW c6 goc
tiép xuc twong ddi cao 1a 112° diéu nay 1a do
khi gb xir 1y nhiét, mot s6 nhom chirc ua nuée
bi giam, din dén kha ning thdm udt ctua nudc
trén bé mat gd giam (Hakkou et al., 2005;
Nguyen et al.,, 2017). Sau khi xu ly plasma
mau PHTW c¢6 goc tiép xtic giam manh, goc
tiép xuc giam khi thoi gian xir 1y plasma ting
tir 10 s d&én 60 s, diéu nay c6 duoc 1a do tac
dong cuia plasma 1én bé mit vt liéu lam xay ra
qué trinh oxi hoa bé mit va tao nén cic nhom
phan cuc wva nudc, nang luong ty do bé mat
tang l1én, gidm goc lam udt va ting kha nang
thAm uét cua vat lidu (Acda et al., 2012;
Avramidis et al., 2009). Tuy nhién, khi kéo dai
thoi gian xtr 1y plasma dén 60 s thi goc tiép xtc
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c6 ddu hiéu ting nhe. Két qua nay cho thiy
viéc kéo dai thoi gian xir 1y plasma khong tot
cho kha nang thim wdt, hién tuong nay co thé
dugc giai thich do dudi nhiét do cao ctia dong
khi plasma, hemicellulose it 6n dinh hon
cellulose do d6 nd bi phan huy (Hardy et al.,
2015; Jamali va Evans, 2011; Van Nguyen et
al., 2018). Pong thoi, khi xir 1y plasma dén
mot thoi diém nhat dinh viée tao ra cac nhém
phan cuc va viéc tach hydro ra khoi mach
polyme dé hinh thanh cac san pham co6 khéi
luong phan tir thip dat trang thai 6n dinh va
goc 1am w6t khong bién doi nhidu (Kostov et
al., 2013). Két qua nghién ctru cho thiy goc
tiép xuc dat toi wu trong thoi gian xir Iy 14 50 s
v6i goc tiép xuc 1a 13°. Két qua chi ra rang xir
1y plasma da lam cai thién rd nét kha nang lan
truyén ctia chat 1ong trén bé mat HTW.

3.2. Do bén nén cit
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Hinh 5. Pd bén nén cit ciia gb keo lai trude khi xir Iy nhiét (OW), sau khi xir Iy nhiét (HTW) va g
keo lai xir Iy nhiét v6i ché dd plasma twong ing 10's, 20's, 30's, 40 s, 50 s, 60 s

D6 bén nén cit cua gd keo lai trude khi xir
1y nhiét, sau khi xir 1y nhiét va gd keo xur Iy
nhiét sau khi xtr 1y plasma da duogc thé hién
trong hinh 5. Qua hinh 5 c6 thé thay sau khi xtr
1y nhiét d6 bén nén cat cia HTW giam so voi
OW, diéu nay duoc giai thich do sau khi xur Iy
nhiét, mot s6 nhom chirc wa nudce trén bé mat
vat liéu giam di din dén do bén lién két giam
di. Piéu nay ciing phu hop véi gia tri goc tiép
xuc do dugc trén bé mit gb. Pong thoi ciing
phil hop véi cac bao cao két qua nghién ciru vé
tinh chat suy giam d6 bén lién két cua gb xir ly
nhiét (Kocaefe et al., 2008).

Sau khi xir 1y plasma cho HTW, d6 bén nén
cat cua vat liéu duoc thay ddi theo hai giai
doan. Trong giai doan dau, thoi gian xur 1y
plasma ting dan twong tng véi d6 bén nét cat
ciing ting dan, cu thé khi xtr 1y plasma 10 s
(tang 46,6%), plasma 20 s (ting 48,5%),
plasma 30 s (tang 50,9%), plasma 40 s (tdng
52,8%), plasma 50 s (ting 54,6%). Piéu nay co
thé duogc giai thich do tac dong cua plasma 1én
bé mit vat liéu da tao nén cac nhom phan cuc
ua nudc, tang nang lugng tu do bé mat, giam
goc 1am wdt va ting kha ning thdm uét cua vat
liéu (Acda et al., 2012; Avramidis et al., 2009),
do vay xir 1y plasma da hd tro ting gia tri do
bén nén cit. Giai doan thi hai, twong Gmg véi
thoi gian xtr Iy plasma 50 s dén 60 s, 4 bén

nén cit da tang 1én 49,1% so voi do bén nén
cit cia mau HTW, tuy nhién véi thoi gian xir Iy
plasma 60 s thi do bén nén cit da giam 10,1%
so véi mau gb xur 1y plasma & thoi gian 50 s.
Diéu nay chi ra rang néu thoi gian xur ly
plasma qua lau ciing anh huong dén do bén
nén cat, boi vi do qua trinh xtr 1y plasma dai
dan dén sy phan hiy coa hemicellulose ua
nudc dudi tdc dung cia nhi¢t d6 cao (Van
Nguyen et al., 2018; Jamali va Evans, 2011;
Hardy et al., 2015).

Dé bén kéo ciia I6p phii:

Két qua ctia do bén kéo cia 16p phu bé mit
gd keo lai trudc khi xir 1y nhiét, sau khi xur 1y
nhiét va gb keo xir 1y nhiét sau khi xir ly
plasma da duoc thé hién trong hinh 6. Co thé
thdy su thay d6i do bén kéo cta 16p phu ¢ xu
huéng tuong dong véi su thay dbi ciia do bén
nén cat. Sau khi xtr 1y nhiét d6 bén kéo cua
HTW gidm 29% so v6i OW. Tuy nhién, sau
khi xtr Iy plasma thi d6 bén kéo cua 16p phu bé
mat da tang 46,7%, 48,7%, 52,0%, 57,2%,
59,2%, 52,6% tuong tng voi thoi gian xur ly
plasma1a 10's,20 s, 30 s, 40 s, 50 s, 60 s. Két
qua cho thiy khi xir 1y plasma bé mit cua
PHTW duoc cai thién rd nét, 4o bén nén cit va
d6 bén kéo ctia chit phu khong chi ting so véi
HTW ma tang hon so véi OW.
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Hinh 6. P$ bén kéo 16p phii bé mit ciia gb Keo lai truée khi xir 1y nhiét (OW), sau khi xir Iy nhiét (HTW)
va gb Keo lai xir Iy nhiét véi ché d plasma twong timg 105,20 5,30 's,40s,50 s, 60 s
3.4. Phan tich hinh thai bé mit (SEM)
(a) G keo chwa xir Iy nhiét (b) G& keo xir Iy nhiét (c) G& keo xir Iy plasma
(HTW) (PHTW)

500 Ian

"P§ phong dai 5000 1an Do phong dai 5000 1an Do phong dai 5000 1an
Hinh 7. Hinh thai bé mit SEM gd Keo lai trén mit cit xuyén tAm véi dd phong dai 100 1an, 500 lin
va 5000 lan: (a) gd OW, (b) g6 HTW, (c) g6 PHTW
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Hinh thai bé mit 1a mot yéu td rat quan
trong dé giai thich va danh gia kha nang thim
w6t cia bé mat, tr dé gidi thich duogc gia tri
tang hay giam ciia do bén dan dinh. Dé danh
gia su thay ddi hinh dang bé mat cia OW,
HTW va PHTW, nghién ctru di tién hanh so
sanh bé mat cia OW, HTW va PHTW véi do
phong dai 100 lan, 500 lan va 5000 lan.

Qua (hinh 7a) c6 thé thiy trudc khi xir Iy
nhiét trén bé mat OW co6 nhiéu cac manh vun
trong qua trinh gia cong, dong thoi trén phan
mach go, cac 16 thong ngang vdi cac vién bao
quanh rat rd rang. So voi OW thi HTW c6 bé
mat nhan hon va cidc manh vun it, nho hon
(hinh 7b). Diéu nay 1a do lignin va
hemicellulose kém bén v6i nhiét, dong thoi cac
manh vu bi phan huy dudi tac dung cia nhiét,
lam cho bé mit cia HTW nhin va kha ning
thAm wot cia bé mit vat liéu giam di, dan dén
kha nang dan dinh ciling giam theo.

Qua (hinh 7¢) voi1 do phong dai khac nhau
cho théy, bé mat PHTW bi an mon do tac dung
cua plasma lam cho bé mat cia vat lidu co
nhiéu vét khic. Pic biét phin mang cua 15
thong ngang 13 phan can trd chat 16ng thAm
vao g, dudi 4p luc cua dong plasma da bi
thing va phan vién quanh 15 thong ngang da
dugc mo rong ra. Piéu nay tao diéu kién thuan
loi cho nuéc, chat long c6 thé d& dang tham
nhép vao bé mat PHTW. Mat khac co thé théy
bé mat cia PHTW thé rap hon rit nhiéu so véi
bé miat cuia HTW, két qua nay 1a do sy suy
thodi nhiét ciia bé mit vat liu va bé mit
PHTW d3 c6 mot s6 hop chit phan cuc ua
nudc do qua trinh trung hop plasma (Podgorski
et al., 2002; Avramidis et al., 2009). Do vay c6
thé thay dudi su tac dong cua plasma bé mait
PHTW tr& nén thd rap, mang 16 thong ngang
va vién quanh 15 bj pha huy, dong thoi cac
nhom phan cyc va nudc duge hinh thanh trén
bé mat da gop phan lam ting kha ning tham
w6t cia chat long. Didu nay da giai thich cho
co ché ciia su suy giam goc tiép xic va ting
cuong do bén dan dinh.

4. KET LUAN

Nghién ctru d3 tién hanh sir dung cong nghé
plasma xir Iy bé mit gd keo lai xtr Iy nhiét
nham ting cudng do bén dan dinh cua gd keo
lai xtr Iy nhiét. Két qua cho thay:

- G keo lai xtr 1y nhiét co goc tiép xuc
tuong ddi cao 1a 112° d3 1am giam d6 bén dan

dinh. Sau khi xtr ly plasma goc ti€p xuc da
giam xudng rd rét va dat gia tri toi uu voi goc
tiép xtic 13°, thoi gian xtr ly plasma 50 s.

- DO bén nén cat va do bén keo 16p phu
cua PHTW duoc tang rd rét va dat cao nhat
tuong ung voi gia tri 54,6 va 59,2% voi thoi
gian xur Iy plasma t6i uu 50 s.

- Bé mat cia PHTW bi an mon do tac
dung C}ﬁa pl’asma, lam cho bé mat cua vt liéu
c6 nhiéu vét khic, mang 16 thong ngang va
vién quanh 16 bi pha huy, tao diéu kién cho
nuéc dé dang xam nhép, gop phan lam ting
kha nang tham wot ciia chat 1ong. o

Két qua cua nghién ctru dugc coi la tién dé
mo ra phuong phap xu Iy bé médt méi nham
tang cuong d¢ bén dan dinh cia go rung trong
xu ly nhiét tai Vi¢t Nam.

Loi cam on

Tap thé nhém tac gia xin chan thanh cam on
quy nghién cuu khoa hoc hang ndm cua
Truong Dai hoc Lam nghi€p dé ho trg kinh phi
de thuc hién nghién clru nay.
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ENHANCED BONDING STRENGTH OF HEAT-TREATED ACACIA HYBRID WOOD
WITH PLASMA SURFACE TREATMENT TECHNOLOGY

Nguyen Tat Thang!, Cao Quoc An', Pham Tuong Lam', Nguyen Thi Huong Giang!
Trinh Hien Mai!, Nguyen Van Tuu!, Hoang Nhan Thang?, Le Kim Chung'

"Vietnam National University of Forestry

’North-Eastern College of Technology, Agriculture and Forestry

SUMMARY
In this study, heat-treated wood (HTW) of Acacia hybrid was enhanced by plasma surface treatment
technology. Research on the selection of plasma treatment with O, gas, six-time levels: 10's, 20 s, 30 s, 40 s, 50
s, 60 s. The study tested the bonding strength of the heat-treated Acacia hybrid wood sample before and after
plasma treatment through the following properties: contact angle, compressive shear strength, Pull-off strength,
and surface morphology by scanning electron microscopy (SEM). The results showed that plasma-treated heat-
treated wood (PHTW) samples compared with HTW samples: the contact angle of water with HTW samples
was reduced from 112° to 13°, the compressive shear strength increased by 54.6%, and the Pull-off strength of
the coating increased by 59.2%, clear etching traces are visible on the SEM images of PHTW surfaces, the

optimal plasma treatment time was 50 s.

Keywords: Compressive shear strength, Enhanced bonding strength, Heat-treated Acacia hybrid wood,

Plasma, Pull-off strength.
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