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PEN MOT SO TiNH CHAT CO LY CUA GO KEO LAI
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Trwong Pai hoc Nong Lam TP. Ho Chi Minh

TOM TAT

Nghién ctru nay phan tich anh huong ctia diéu kién xir Iy dén 6 am thing bang (EMC), hiéu suat chéng hiit nuéc
(WRE), hiéu suét chéng truong né (ASE) va d6 bén ubn tinh (MOR) cua g keo lai (Acacia mangium x Acacia
auriculiformis) sau khi bién tinh nhiét véi hdn hop nhya dau ty nhién va dau thyc vat tai ché. Nhua dau ty nhién,
mot loai 1am san ngoai gd thu dwoc tir cdy Dau rai (Dipterocarpus alatus Roxb.) va dau thyc vat tai ché tir co so
tai ché diu dugc phéi trdn theo ty 1¢ khéi lugng 20:80, sir dung lam moi trudng truyén nhiét trong khoang nhiét do
tir 150 - 190°C, thai gian xt Iy kéo dai tir 60 - 90 phut. Phan tich theo phwong phap dap ing bé mit cho thiy, mé
hinh hdi quy béc hai xay dung dugc cé hé sb twong quan cao, phan anh muc d6 phu hop tét véi dir lidu thuc
nghiém. Két qua cho thiy, EMC giam tir 9,8 - 45,5% so véi mau ddi chimg khi nhiét do xir 1y ting dan. WRE va
ASE tang dang ké khi nang cao nhiét do va kéo dai thoi gian xu ly, dat gia tri cuc dai lan luot 1a 28,37% va
48,03%. Trong khi d6, MOR giam nhe trong khoang tir 1 - 9,7% so voi miu chua xir 1y. Nhitng két qua nay cho
thiy, xir Iy nhiét bing hdn hop nhua dau ty nhién va diu thyuc vt tai ché giup cai thién dang ké kha niang én dinh
kich thudce, ddng thoi chi gdy anh hwdng nhe dén kha ning chiu uén cua gb keo lai.

Tir khéa: Acacia mangium * Acacia auriculiformis, bién tinh nhiét diu, dau thuc vat tai ché, dic tinh co 1y, nhya
diu ty nhién.

EFFECT OF OIL HEAT TREATMENT PARAMETERS ON MECHANICAL AND PHYSICAL
PROPERTIES OF ACACIA HYBRID WOOD

Tang Thi Kim Hong, Tran Quy Bao, Duong Phan Nghia
Nong Lam University, Ho Chi Minh city

ABSTRACT

This study investigated the effects of treatment conditions on the equilibrium moisture content (EMC), water-
repellent efficiency (WRE), anti-swelling efficiency (ASE), and modulus of rupture (MOR) of acacia hybrid wood
(Acacia mangium x Acacia auriculiformis) following heat treatment with a mixture of natural oleoresin and waste
cooking oil. The oleoresin, a non-timber forest product derived from Dipterocarpus alatus Roxb., and the waste
cooking oil collected from a recycling facility were blended at a mass ratio of 20:80 and used as the heating
medium within a temperature range of 150°C to 190°C for durations of 60 to 90 minutes. Response surface
methodology analysis showed that the developed quadratic regression models had high correlation coefficients,
indicating strong agreement with the experimental data. The results showed that EMC decreased by 9.8% to
45.5% compared to the control as the treatment temperature increased. WRE and ASE increased significantly with
higher temperature and longer treatment time, reaching maximum values of 28.37% and 48.03%, respectively.
Meanwhile, MOR exhibited a slight reduction ranging from 1% to 9.7% compared to the untreated samples. These
findings demonstrate that heat treatment using a mixture of natural oleoresin and waste cooking oil significantly
improves the dimensional stability of acacia hybrid wood while causing only a minor reduction in its bending
strength.

Keywords: Acacia mangium x Acacia auriculiformis, natural oleoresin, oil heat treatment, mechanical and
physical properties, waste cooking oil.
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I. PAT VAN PE

Bién tinh nhiét 1a mot trong nhitng phuong phap
cai thién tinh chat gd dang dugc quan tAm nghién
cru trén thé gidi nho tinh than thién véi moi
truong va hiéu qua trong viéc ning cao chét
luong g6 rimg trong (Acosta - Acosta et al.,
2021). G6 keo (Acacia), mdt trong nhitng loai cay
trong rimg chu luc tai cac qudc gia co khi hau
nhiét déi, bao gém Viét Nam, thuong dugce sir
dung 1am nguyén lidu trong cong nghiép ché bién
6. Tuy nhién, loai gb ndy con ton tai nhiéu han
ché nhu d6 hat &m cao, kha nang on dinh kich
thude kém va do bén sinh hoc thap, 1am anh hudng
dén do bén va pham vi ing dung ciia san pham.
Nhiam khéc phuc cac nhuoc diém trén, nhiéu
nghién cuu da dugc thuc hién st dung phuong
phap xur Iy nhiét trong cac mdi trudng nhiét kho va
thily nhiét di véi gb Keo tai tugng, Keo 14 tram va
keo lai, cho théy, hiéu qua trong viéc cai thién do
on dinh kich thudc va ting cudng hiu suat st
dung cua vat licu (Molnar et al., 2012; Nguyén
Trung Hiéu, Tran Van Chu, 2013; Tran Vian Chu,
2013; Nguyén Thi Minh Nguyét, Vii Manh Tuodng,
2016; Trinh Hién Mai et al., 2018).

Trong cac phwong phap bién tinh nhiét, xir Iy
nhiét béng dau thuc vat ndi bat nhd kha nang
ddng thoi cai thién cac dac tinh co 1y va nang cao
d% bén sinh hoc cua g0, dic biét 1a kha ning on
dinh kich thudc va khang con trung, uu viét hon
so voi xu ly nhi€t kho va thuy nhiét (Lee ef al.,
2018; Mandraveli et al., 2024). Cac loai dau thuc
vat nhu diu hat neem, dau dau nanh, dau co, dau
dira va dau tung di dugc ching minh ¢6 hiéu qua
trong vi¢c tang cuong do 6n dinh kich thuée, cai
thién kha nang khang nudc, duy tri do bén co hoc
va nang cao kha ning khang mdi mot cua gd va
tre sau xu ly (Manalo, Garcia, 2012; Wahab et al.,
2013; Oyeleye et al., 2024; Haseli et al., 2024; He
etal., 2025).

Nhua dau ty nhién tir cay Dau rai (Dipterocarpus
alatus Roxb.) 1a nguyén liéu truyén thng duogc
st dung trong san xudt son, chit phu va chat
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chéng thdm cho tau thuyén (Pao Hung Cudng,
2004; Luu and Pinto, 2007). Gan day, nhua dau
cling dugc chitng minh c6 hi€u qua trong vi¢c cai
thién kha nang 6n dinh kich thudc va khang nim
mdc cuia tre khi xir Iy nhiét (Tang Thi Kim Hong,
Nguyén Nhat Quang, 2021; Tang Thi Kim Hong
et al., 2022). Bén canh d6, dau thuc vt tai ché,
mot phu phdm nganh thuc phidm, ciing cho thay,
tiém nang tuong tu khi dugc ng dung trong xir
ly g6 Dé va tre Lo 6 (Kapcak et al., 2024;
Jimenez, Camos, 2024).

Viée két hop nhua dau tu nhién va dau thuc vat
tai ché trong cting mdt quy trinh xir 1y khong chi
tan dung dic tinh khang nudc cua nhua dau ma
con gitip giam do nhot ciia hon hop, tir d6 hd tro
qué trinh tham thau sau hon vao cau trac g, gop
phan nang cao chat luong gd bién tinh. Pay la
huéng nghién ctru phu hop véi muc tiéu phat
trién bén vimg, thong qua viéc sir dung nguyén
liéu ty nhién va tai ché phu phdm tir nganh cong
nghiép thuc pham. Mot sb nghién ctu gan day
cling da chimg minh kha nang cai thién dic tinh
ciia gd Thong Loblolly va gb Cao su khi xur Iy
nhiét bang hdn hop dau (Tang Thi Kim Hong,
Nguyén Nhat Quang, 2025a; 2025b).

Nham gop phan phat trién va tiéu chuin hoa quy
trinh xtr 1y nhiét gd bang hdn hop nhya dau ty
nhién va dau thuc vat tai ché, nghién clru nay
duge md rong thuc hién trén gd keo lai, thong qua
vi¢c danh gia anh hudng cua nhiét do va thoi gian
xtr 1y dén cac dic tinh co ly gdm: d6 4m thing
bang (EMC), hiéu suat chdng hut nuéc (WRE),
hiéu suit chng truong né (ASE) va do bén ubn
tinh (MOR) sau xtr 1.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu
2.1.1. Go keo lai
Go keo lai (dAcacia mangium % Acacia

auriculiformis) dugc thu thap tr mot co sd ché
bién gd tai tinh Pong Nai, Viét Nam. Mau gb
duoc gia cong voi kich thude tidu chuan 52 x
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100 x 600 mm (day x rong x dai), sau do duogc
sdy bang 10 & nhiét d6 65°C trong thoi gian 10
ngay dé dat do am tir 10% dén 12%. Sau khi
sdy, cac mau duoc chia thanh 9 nhom thi
nghiém va 1 nhém ddi chung chua xir ly, mdi
nhém goém 5 miu.

2.1.2. Hén hop nhwa Dau rdi va diu thuwe vit
tdi ché

Hdn hop déu sir dung trong qua trinh xur 1y bao
gém nhya dau ty nhién va dau thue vat tai ché,
duoc phéi tron theo ty 1¢ khéi luong 20:80. Nhua
dau tu nhién c6 d6 nhét 190 cP, duge chiét xuat
tir cay Dau rai (Dipterocarpus alatus Roxb.), thu
mua tir mot co sé khai thac dau tu nhién tai tinh
Quéang Nam, Viét Nam. DAu thuc vat tai ché, c6
ngudn gbc tir dau dau nanh, duge cung cip boi
mot doanh nghiép tai ché dau tai Thanh phé H)
Chi Minh va c6 d6 nhét 30 cP trong didu kién
nhi¢t d6 phong.

2.2. Phwong phap nghién ciru

2.2.1. Phwong phdp ddp trng bé mdt va phuong
dn cdu tritc cé tim

Trong nghién ciru nay, phuong phap dap tng bé
miat (RSM) két hop voi thiét ké céu trac tim
(CCD) dugc st dung nham phan tich tic dong
ctia hai thong sé dau vao, gdm nhiét do (T°) va
thoi gian xu 1y (t), dén bdn dic tinh co 1y cia gd
keo lai, bao gdm d am thing bang (EMC), hiéu
suat chéng hut nudc (WRE), hiéu suit chdng
truong nd (ASE) va do bén udn tinh (MOR).
Thiét ké thi nghiém gém 9 nghiém thirc, dugc
xdy dung bang phan mém Minitab (phién ban
21.2). Khoang nghién ctru ddi véi nhiét 6 xu Iy
dao dong tir 142°C dén 198°C, trong khi thoi
gian xir 1y duoc diéu chinh trong khoang 54 - 96
phit. Chi tiét cac mirc khao nghiém dwoc trinh
bay tai bang 1.

Bang 1. Cac mirc nhiét do va thoi gian xtr Iy 4p dung dé bién tinh nhiét g keo lai
bang hon hgp nhya Dau rai va dau thyc vat tai ché

Gia tri thwe va gia tri ma hoa

Théng sé nghién ctru

-0 -1 0 +1 +a
Nhiét a6 (T°, °C) 142 150 170 190 198
Thoi gian (t, phat) 54 60 75 90 96

* Ghi chu: Cac gia tri md hoa bao gom: -o la mirc diém sao duoi, -1 la mirc dudi, 0 la mirc co so, +1 la mirc trén, va +a

la mirc diém sao trén.

2.2.2. Xir Iy nhiét bang hén hop nhwa Dau rdi
va ddu thuwe vit tdi ché

Mau gb keo lai dugc ngdm hoan toan trong thiét
bi xtr 1y nhi¢t dau va tién hanh xur 1y theo ké
hoach thi nghiém gém 9 nghiém thuc da dinh
trude. Hé théng xur 1y nhiét sir dung trong nghién
ctru bao gdm mdt budng thép khong gi hinh chit
nhat, co kich thudc lot long dai 680 mm, rong
380 mm va sau 200 mm. Nhiét d6 duoc kiém
soat bang bd phan gia nhiét dién tro, véi diéu
kién nhiét dugc theo doi thong qua cam bién
nhiét két ndi voi bo diéu khién ky thuat sé.

2.2.3. Xdc dinh d dm thang bang (EMC), hi¢u
sudt chong hut nwéec (WRE), hiéu suit chong
truwong no (ASE) va do bén uén tinh (MOR)

Pé danh gia cac chi tiéu EMC, WRE va ASE, mau
thir duoc gia cong tir ca gb keo lai da xir 1y va chua
xur 1y, véi kich thude 20 x 20 x 23 mm lan luot
theo chiéu xuyén tam, tiép tuyén va doc thd.

Viéc xac dinh WRE va ASE dugc thuc hién
theo tiéu chuan TCVN 13352:2021 (TCVN,
2021). Béi v6i xac dinh EMC, mau dugc on
dinh trong budng diéu hoa khi hdu Memmert
HPP260cco ¢ didu kién am twong d6i 65% va
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nhiét d6 20°C cho dén khi dat khéi luong khong
d6i, sau d6 duge can dé xac dinh khi lugng &
do am thang bang (mey). Mau gb sau do duoc
sdy trong ti siy Memmert UN260 & 103 +2°C
dén khi dat khéi lugng kho kiét (mg). Gia tri
EMC duoc tinh theo Phuong trinh (1), dua trén

tieu chuan ASTM D4442 - 20 (ASTM
International, 2020).
m,, —m, )
EMC=—2"""x100% (1)

m,

Viée xé4c dinh MOR duge thuce hién theo tiéu chuén
ASTM D143 - 23 (ASTM International, 2023), véi
mau thtr c6 kich thudc 25 x 25 x 410 mm. Mai chi
titu EMC, WRE, ASE, va MOR dugc danh gia
véi 5 mau ldp lai cho mdi nghiém thire. Cac gia

tri trung binh va d6 1éch chuan duoc tinh toan dé
phan tich cac dic tinh co 1y ctia go.

III. KET QUA NGHIEN CUU VA THAO LUAN
Cac gia tri EMC, WRE, ASE, va MOR clia mau
gd keo lai sau xir Iy nhiét bang hén hop nhua
dau ty nhién va dau thyc vét tai ché, cing voi
mau ddi chimg chua xir 1y, dugc trinh bay trong
bang 2. Hinh 1 minh hoa hinh 4nh cac mau gob
tuong ung vdi cac nghi¢m thirc thi nghiém.

Qua trinh xr 1y nhiét & nhiét do tir 142°C dén
198°C da lam giam EMC cua gb keo lai tir 9,8%
dén 45,5% so voi mau di chung. Gia tri WRE va
ASE cao nhit dat lan Iuot 28,37% va 48,03% tai
198°C trong 75 phut. Trong khi d6, MOR giam nhe,
dao dong tir 1% dén 9,7% so véi mau chua xur 1.

Bing 2. Gia tri EMC, WRE, ASE, va MOR ctia cac mau gd keo lai tai cac nghiém thirc thuc hién

Nghiém thire T t EMC WRE ASE MOR
(°C) (phut) (%) (%) (%) (MPa)

NT1 142 75 10,1 (0,5) 15,81 (1,25) 26,83 (2,34) 91,6 (4,5)
NT2 150 60 9,7 (0,8) 17,32 (0,86) 29,42 (1,35) 91,3 (6,1)
NT3 150 90 9,6 (0,4) 18,93 (2,31) 32,21 (1,99) 89,7 (4,9)
NT4 170 54 8,6 (0,6) 19,84 (4,25) 33,68 (3,54) 87,9 (6,8)
NT5 170 75 8,6 (0,2) 21,23 (1,36) 36,02 (2,74) 87,2 (3,4)
NT6 170 96 8,4 (0,1) 23,37 (0,38) 39,61 (1,32) 86,9 (8,4)
NT7 190 60 6,7 (0,7) 25,62 (2,12) 43,55 (0,79) 85,1 (3,6)
NT8 190 90 6,6 (0,3) 28,73 (0,75) 48,67 (1,46) 83,6 (5,8)
NT9 198 75 6,1(0,2) 28,37 (2,06) 48,03 (1,85) 83,5 (7,6)
Péi ching - - 11,2 (0,4) - - 92,5 (6,5)

* Ghi chii: S6 trong ngodc don la do léch chuén.

NT4
170 °C
54 phat

[ ~13
150 °C
90 phit

NTI
142 °C -
75 phat

NT2
150 °C
60 phat

NT5
170 °C
75 phit

N 1

:‘-);
NTYQ #
198 =C
75 phat

NT6
170 °C
96 phat

NT7
190 °C
60 phat

1

NTSH a
190 °C
90 phat

Doi chimg

Hinh 1. Cac mau gd keo lai theo ting nghiém thirc khao nghiém
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3.1. Anh huwéng ciia nhiét d§ va thoi gian xir
ly dén EMC cua go keo lai

Tac dong riéng 1é va tuong tac ctia nhiét 4o (T°)
va thoi gian (t) xir Iy ¢én EMC duoc phan tich
bang biéu do Pareto (hinh 2), trong d6 dudng dit
nét biéu thi ngudng ¥ nghia théng ké & mirc tin
cdy 95%. Két qua phan tich cho thdy, nhiét do
xtr 1y ¢6 anh huong dang ké dén EMC cua gb
keo lai; khi nhi¢t d§ tang, EMC giam 10 rét
(hinh 3). Xu huéng nay phu hop véi cac nghién
ctru trudce do (Lee et al., 2018; Mandraveli et al.,

Yéu té o 3,18 {(mrc tin céy 95 %)

T

p = 0,000

T##

t2

T x t

b 5 10 15 20 25 30 35 40
Anh hwéng chuén hoa

Hinh 2. Biéu dd Pareto cho EMC

3.2. Anh huéng ciia nhiét d9 va thoi gian xir
ly dén WRE va ASE cua go keo lai

Tuong ty, anh hudng cia nhiét 3o (T°) va thoi
gian (t) xir Iy dén WRE va ASE ciing duoc
danh gia thong qua biéu d0 Pareto (hinh 4).
Két qua cho thay, ca hai yéu t6 déu co tac dong
¢6 ¥ nghia thong ké dén WRE va ASE cua gob
keo lai. WRE va ASE c6 xu huéng tang khi
nhiét do va thoi gian xt ly tang (hinh 5), phu
hop véi cac nghién ciru trude day (Lee et al.,

‘/3,18 (mtrc tin cay 95 %)

Yéu tb

p =0,000

0 5 10 15 20 25
Anh huéng chuén héa

(@)

2024; Tang Thi Kim Hong, Nguyén Nhat
Quang, 2025a; 2025b).

Su suy giam EMC duoc cho 1a do cac bién d6i
cau tric trong gd dudi tac dong cua nhiét, bao
gom su phan huy cic nhém hydroxyl hat 4m,
giam tuong tac gitta cac vi tri hydroxyl con lai
vé6i phan tir nudce do sy sdp xép trat tu hon cia
cellulose, va sy hinh thanh cac lién két chéo
trong lignin qua phan ung ngung tu (Tjeerdsma,
Militz, 2005; Bhuiyan, Hirai, 2005; Boonstra,
Tjeerdsma, 2006; Esteves et al., 2008).

10,5

90
EMC
75

P
e
x/ a0
© T t (phat)

90
5,0

B PO |

3 T e
T (%) ”

Hinh 3. Db thi biéu hién sy anh hudng
ctia nhiét d6 va thoi gian xir Iy dén EMC

2018; Ciftci, Altay, 2024; Mandraveli et al.,
2024; Tang Thi Kim Hong, Nguyén Nhat
Quang, 2025a; 2025b). Theo cac nghién cliru
ndy, sy cai thién vé kha ning 6n dinh kich
thudc c6 lién quan dén sy giam tinh hat 4m
cua gS va su tham nhap cua nhya dau vao cac
khoang té bao trong qua trinh xir 1y nhiét, tir
d6 lam han ché hép thu nudc va giam do
truong nod thé tich (Lee et al., 2018;
Mandraveli et al., 2024).

‘/3,18 (mre tin cay 95 %)

Yéu tb
TO

p=0,000

p=0,201

p=0,374

|
|
|
|
: p=0,383

0 5 10 15 20 25
Anh huéng chuén hoa

(b)

Hinh 4. Biéu do Pareto cho WRE (a) va ASE (b)
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t (phat)

/
P

20
t (phat)

<
o e /’A ™
160 i %
180 = a0
™ r0 200

(b)

Hinh 5. Do thi biéu hién sy anh hudng ciia nhiét d6 va thoi gian xir 1y dén WRE (a) va ASE (b)

3.3. ,Anh huéng cia nhiét do va thoi gian xir
ly dén MOR cua go keo lai

Tuong tu, anh huong cua nhiét d6 (T°) va thoi
gian (t) xir 1y dén MOR ciing dwoc danh gia
thong qua biéu db Pareto (hinh 6). Két qua cho
thy, ca hai yéu t6 déu c6 tac dong co ¥ nghia
thong ké dén MOR ciia gd keo lai. MOR c¢6 xu
huéng giam khi nhiét do va thoi gian xur 1y tdng
(hinh 7), phu hop véi cac nghién clu trude day
(Lee et al., 2018; Kaya, 2023; Mandraveli et al.,
2024; Tang Thi Kim Hbdng, Nguyén Nhat
Quang, 2025a; 2025b). Sy giam do bén udn tinh
(MOR) da dugc ly giai trong cac nghién cuu

i %
véu té /3,18(muct|n cdy 95 %)

p=0,000

0 5 10 15 20 25 30
Anh huéng chuan hoa

Hinh 6. Biéu d6 Pareto cho MOR

3.4. Phén tich hdi quy va d§ phi hop cia
mo hinh

Mirc do phu hop gitta md hinh hdi quy va dir
liéu thuc nghiém duoc danh gia thong qua hé )
tuong quan R2, phan anh ty 18 bién thién cua dit
liéu dugc moé hinh giai thich. Gia tri R? dat lan
luot 99,7% dbi véi EMC, 99,3% ddi véi WRE,
99.22% dbi v6i ASE va 99,43% d6i voi MOR,
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trude 1a do sy phan huy dan cua hemicellulose
khi gd tiép xtic nhiét trong thoi gian dai, 1am suy
yéu mang lién két trong thanh té bao (Boonstra,
Tjeerdsma, 2006; Umar et al., 2016). Lee va
dong tac gia (2018) cho rang xur ly nhiét bang
dau gy ra bién ddi hoa hoc trong hemicellulose,
cellulose va lignin, ba thanh phan chinh quyét
dinh d6 bén co hoc cua gd. Trong do,
hemicellulose tham gia vao mang lién két,
cellulose chiu kéo, con lignin chiu nén. Khi
hemicellulose bi phan hily va cdu trac cellulose
bi pha v&, két ciu bén trong gd suy yéu, dan dén
giam dang ké do bén udn tinh.

MOR

t (phadt)

e0 200

Hinh 7. D6 thi biéu hién sy anh hudng ctia nhiét
d6 va thoi gian xir Iy dén MOR

cho thdy, mé hinh c6 d6 twong thich cao véi dit

liéu quan sat va phan sai sd con lai 1a khong

dang ké.

Sau khi loai bo cac hé s6 khong c6 v nghia thong

ké, phuong trinh hdi quy duoc xdy dung dé mé

ta anh huong ctua nhiét do (T°) va thoi gian (t)

dén EMC (%), WRE (%), ASE (%), va MOR

(MPa) nhu sau:
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EMC=3,76+0,1287T°-0,000594T° )
WRE=-22,26+0,2253T°+0,0813t 3)
ASE=-37,36+0,3805T°+0,1365t (4)
MOR=115,63-0,14924T°-0,03788t (5)

IV.KET LUAN

Nghién ctru ndy cho thdy, tiém ning tmg dung
nhua dau ty nhién két hop véi dau thuc vat tai ché
lam méi truong xir 1y nhiét thay thé nham cai
thién cac dic tinh co 1y cua gd keo lai. Két qua
cho théy, khi nhiét d6 va thoi gian xir 1y ting, do
am thang bang giam rd rét, trong khi hiu suét
chéng hut nudc va chdng truong nd ting dang ké.
Nguoc lai, @ bén ubn tinh giam theo xu hudng ty
1¢ nghich véi hai yéu t6 nay. Nhilng xu hudng

nay cho thay, xir 1y nhiét bang hdn hop dau khong
chi cai thién toan dién kha ning khang am va 6n
dinh kich thudc, ma con chi gdy anh hudng nhe
dén kha ning chiu udn cua gd keo lai. Pé hoan
thién co s¢ ung dung, cac nghién ctu tiép theo
can danh gia do bén ty nhién cua gd di xu ly
trong diéu kién méi truong thuc té, dong thoi xem
xét tinh kha thi vé& k¥ thuat va kinh té khi trién
khai & quy mo cong nghiép.

LOT CAM ON: Nghién civu ndy la mét phan cia
dé tai khoa hoc va cong nghé cap co sé ma sé
CS-SV24-LN-02 duwoc cap kinh phi béi Truong
Dai hoc Nong Lam TP. Ho Chi Minh.
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