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ANH HUGNG CUA HON HOP KEO NHUA THONG VA AXIiT BORIC

PEN MOT SO TiNH CHAT CG HOC CUA GO BO PE

Nguyén Thi Thanh Hién, Nguyén Thi Minh Nguyét, Tran Vin Chir, Trin Nho Cuong

Triwong Pai hoc Lam nghiép

TOM TAT

Muc dich cua nghién ctru nay la danh gia anh hudéng cua keo nhya thong
dén tinh chét co hoc cua g0 B dé sau khi duge xa ly boi 1%, 2%, va 4%
dung dich keo nhya thong va hén hop cta né véi 3% axit boric. Két qua
cho thy: Sir dung keo nhyra thong don 1é hozc két hop véi axit boric dé xir
ly b B6 dé ¢ anh huong nhat dinh dén tinh chat co hoc cua gb. G6 B dé
B d&, d6 bén nén doc sau khi dugc xu ly boi dung dich keo nhua thong don 1¢ hay két hop véi
thé, do bén udn ﬁnh,. axit boric da lam tang d bén nén doc ciia g0. So vdi go chua xir ly, mau go
modun dan héi, nhua dugc xtr ly boi hon hop keo nhwa thong va axit boric da lam tang d6 bén
) nén doc cua go 1én khoang 30%. Khi nong dd cua dung dich keo nhya
thong tang tir 1 - 4% thi cudng d6 nén doc thd ctia gd ¢6 xu hudng tang l1én,
nhung sy ting nay la khong déng ké. Tuy nhién, gd B dé sau khi dwoc xir
ly boi hon hop dung dich keo nhya thong va axit boric da lam giam nhe
cuong d6 ubn tinh va médun dan héi cua gb. Ngoai ra, ndng d6 cia keo
nhya théng tang 1én khong anh huéng dang ké dén do bén ubn tinh va
mddun dan hdi cua gd.

Tir khéa: Axit boric, gb

thong - boron

Effects of the mixture of rosin sizing agent and boric acid on some
mechanical properties of Styrax wood

The aim of this study was to evaluate the effect of rosin sizing agent on the
mechanical properties of Styrax tonkinensis wood treated with 1%, 2%, and
4% the mixture of rosin sizing agent and the mixture of rosin sizing agents
and 3% boric acid. The results showed that the use of rosin singing agent
alone or combination with boric acid to impregnate styrax wood has a
certain influence on the mechanical properties of wood. Styrax wood after
styrax wood, . L . L . .
. being treated by rosin sizing agent alone or in combination with boric acid
compression strength, > . .
. has increased the compression strength parallel to grain of wood. In
MOR, MOE, rosin - . . .
comparison with untreated controls, the compression strength of wood
samples treated with the mixture of rosin and boric acid increased by
approximately 30%. When the concentration of rosin sizing agent solutions
increased from 1 - 4%, the compression strength tends to increase, but this
increase was not significant. However, the rosin sing agent - boric acid
treatments slightly reduced the modulus of rupture and modulus of
elasticity in bending of the wood. In addition, the increase of rosin sing
agent concentration does not significantly affect the modulus of rupture and
modulus of elasticity in bending of the wood.

Keywords: Boric acid,

boron
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1. DAT VAN DE

G4 1a mdt trong céac vat liéu xay dung dugc sir
dung lau doi do g ¢6 nhidu wu diém nhu nhe,
cach 4m, cach nhiét tot va do bén co hoc du
cao. Tuy nhién, gd ciing ¢c6 mot nhugc diém
16n 1a d& bi c4c sinh vat nhu ndm muc va con
trung pha hai, dic biét 1a cac loai gd moc
nhanh rimg trong. Vi vy, g can phai duoc xir
1y bao quan bd sung nhim nang cao hiéu qua
sir dung lau dai cho cac san phim gd. Cac hop
chét chira Bo nhu axit boric va borax da dugc
sit dung dé xur 1y cho gd tir nhitng nam 1930,
b6i vi n6 ¢6 kha nang chong lai cac sinh vat
pha hai gd nhu ndm va cén tring. Ngoai ra, nd
con ¢6 kha nang phong chéng chay. Dic biét,
day la cac hop chit khong mau, khong mui, ré
tién, it doc tinh d6i vSi dong vat co via va than
thién v4i moi truong (Baysal et. al. 2004). Tuy
nhién, no lai bi han ché su dung & ngoai troi vi
né rat d& bi rtra tréi boi nude (Yalinkilic,
2000). DPé khic phuc nhuoc diém nay, mot loat
hé théng nghién ctru cd dinh boron da dugc
phat trién nhu ké hop boron
glycerol/glyoxal, vinyl monomers, silanes,
alkydes, din xuat dau tho, protein, hop chét
chéng am, gd hoa 16ng va nhii sap than non
(montan wax emulsions) dé ngidm tdm gb
(Temiz et al., 2008; Sen et al., 2009; Kose et
al., 2011; Tomak et al., 2011; Lesar et al.,
2012). Tuy nhién, nhitng nghién ctru nay, mot
s6 gid thanh rat cao, mot s6 phai xu Iy kép, do
d6 co ban chua dugc 4p dung trong san xuét.

VOl

Nhura thong 12 mot hdn hop phie tap cac cht,
tao ra trong qué trinh tong hop nhua tir g
mém trong tu nhién, nd rat than thién vdi con
ngudi va moi trudng. Thanh phan cdu tao
chinh ctia nhya thong 1a axit abietic, mot hop
chat chua bio hoa véi 3 vong lién két trong
phan tir va mdt nhom cacboxyl. Vi vay, nhua
thong c6 dic tinh ky nudc rat t6t. Trong nhidu
nam qua, nhya thong dugc Ung dung rong rai
trong nganh cong nghiép gidy lam keo nhya
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thong (Yao and Zheng, 2000). Trong nghién
ciu trude diy, keo nhya théng da dugc sur
dung don 1¢ hodc két hop véi ddng sunphat
hodc axit boric dé ngadm tim gd, két qua cho
thiy keo nhya thong cé kha nang c¢d dinh dong
va boron trong g6, gop phan cai thién kha nang
chéng muc va kha nang 6n dinh kich thudc
cia g6 (Nguyen et al, 2012; 2013; 2017,
2020). Trong nghién ctru nay, chung t6i chu
yéu danh gid sy anh hudng cia keo nhua
thong dén d6 bén co hoc cua gd Bd dé sau khi
duoc xtr ly béi hdn hop cua keo nhya thong va
axit boric, thong qua viéc kiém tra do bén nén
doc thé, d6 bén uén tinh va modul dan héi uén
ciia mau gd da xir ly. Pay 1a cac tiéu chi dau
tién dé thiét ké va lua chon gd cho cic tmg
dung khac nhau.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctru

+ GO thi nghiém: Trong thi nghiém nay gb Bo
dé (Styrax tonkinensis Piere) 8 tudi, dugc khai
thac tai tinh Yén Bai va dugc lua chon theo
tiéu chuan GB 1929 - 2009 cia Trung Qudc
(twong dwong voi tiéu chuan quéc té ISO
3129) dé lam méu gd thi nghiém. Mau gb
dugce cat tir gd B6 dé chua xir ly véi 2 loai kich
thude: 30 x 20 x 20 mm dung dé kiém tra do
nén doc, 300 x 20 x 20 mm dung dé kiém tra
do bén udn tinh va moé dun dan hoéi udn cua
mau gb trudc va sau khi xir ly (kich thudc 16m
nhit theo chiéu doc thd). Lya chon cac mau gd
khong cé khuyét tat dé tién hanh ngam tam.
Cac mau dugc chia thanh 8 nhém: M6t nhom
khong xir ly dé 1am ddi chimg va 7 nhém khac
dugc xu ly thm véi axit boric va keo nhua
thong don 1é hodc két hop. S6 lwong méu cho
mat tinh chat 12 15 mau/cong thirc ngam tam.

+ Dung dich ngdm tam: Nhya thong st dung
trong nghién cuu nay la keo nhua thong (NS -
801) (mot san pham st dung rong rii trong
nganh cong nghiép gidy) c6 ham luong khé 1a
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49,65% do Coéng ty Cong nghiép hda hoc
Guangxi Wuzhou Arakawa san xudt. Trong
nghién ctru nay keo nhua thong dugc pha
lodng v6i nude thanh 3 cip nong do khac nhau
13 1%, 2% va 4% ding dé ngam tim gd. Ngoai
ra, axit boric HsBOs3; (BA) do Cong ty Tianjin
Kermel Chemical Reagent cung cdp ciing
duogc két hop vai keo nhua thong dé ngdm tim
g6, ndng do sir dung 1a 3%.

2.2. Phwong phap xir Iy g6

Trude khi xu 1y tAm, tit ca cac mau gd duoc
dat vao trong ti sdy ¢ nhiét d6 103°C dén khoi
luong khong ddi va can trong lugng. Sau do,
mau gd dugce tién hanh xir 1y tim bang phuong
phap tam ap lyc. Cac budc thuc hién nhu sau:
Pau tién mau dugc dit vao thung chira dung
dich tim, tién hanh gia ap dén khi dat dén 0,7
MPa va duy tri trong 2 gid. Sau d6 mau dugc
gilt nguyén trong dung dich tim ¢ diéu kién 4p
suat khong khi khoang 2 gio. Két thic qua
trinh tim, mau gb dugc lay ra va lau nhe phan
dung dich con du trén bé mit mau va ngay lap
tic mau dugc cin trong lugng dé xac dinh
luong tham ciia mdi dung dich xir Iy vao méau
thi nghi¢m.

Tat ca mau gb sau khi xu ly duoc dat trong
diéu kién tu nhién 4 tuin, sau d6 méi tién hanh
kiém tra céc tinh chat khéc.
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2.3. Kiém tra do bén co hoc ciia miu gob
trude va sau khi xir ly

Trude khi kiém tra, cac mau da xir 1y duoc sdy
& nhiét d6 80°C dén khi ching dat do im
8 - 12%. Sau khi séy, tinh chit co hoc cua tit
c4 cac mau xu 1y va khong xir 1y duoc kiém tra
theo tiéu chuan qudc té bang mot may thi tinh
chat co hoc (MTS, Qtest/25) cia My (hinh 1):
Po bén nén doc (CSPG) kiém tra theo tiéu
chuin ISO 13061 - 17, d6 bén udn tinh
(MOR) theo tiéu chuén ISO 13061 - 3 va md
dun dan hdi uén (MOE) dugc kiém tra theo
tiéu chuan ISO 13061 - 4.

Két thuc qua trinh thir nghiém, ham luong am
(W) ciia cac mau thtr duge xac dinh theo tiéu
chuan ISO 3130 va ham lugng 4m nay thuong
bi sai 1€ch so voi 12%, vi vay gia tri cuong do
s& duoc quy doi (chuyén vé gid tri cuong do
tai d6 4m 12%) theo cong thirc chuyén dbi
cuong do sau:

6, =6, x[1+a(W-12)] (1)

Trong do:

o12: La cudng do g6 tai d6 4m 12% (N/mm?),
oy Cuong d6 g6 tai do 4m luc thi nghiém
(N/mm?),

a: Hé sb diéu chinh chi mdi lién hé giita
cuong do va do am (o 0.05, 0.04 va 0.015
phén biét déi véi CSPG, MOR va MOE),

W: D6 4m miu gd tai thoi diém kiém tra (%).
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Hinh 1. M4y tht tinh chét co ly gb
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2.4. Quan sat duwéi kinh hién vi SEM

Dé quan sat bén trong ctia mau gb trudc va sau
khi xtr ly, cac mau gd duoc quan sat dudi kinh
hién vi dién tir (SEM, FEI Quanta 200) ctia My
(hinh 2). C4ch tao mau va quan sat nhu sau:

Lay cac mau gd trude va sau khi xir 1y duoc
cit thanh mau mong c6 kich thude 10x10x1
mm va cach mi bé mat xuyén tam, tiép tuyén

va mit cit ngang 3 mm. Cic miu nay dugc
gan 1én mot 1a kim loai va dwoc phun trang
mdt 16p mong (day khoang 20 nm) vang. Céc
mau sau d6 duogc quan sat bang kinh hién vi
dién tir (SEM, FEI Quanta 200). Quan sat ngau
nhién da dugc thue hién trén cic cdu truc khac
nhau dé xac dinh su ton tai ciia nhua thong va
boron trong cac cdu tric giai phdu cta cac miu
g0.

Hinh 2. Kinh hién vi dién tir

2.5. Phén tich thong ké

DPé xac dinh mic do anh hudong cia dung
dich keo nhya thong dén tinh chit cua gd,
phuong phép kiém dinh One - way ANOVA
da duoc st dung va su dong nhét giita céc
nhém di duge xac dinh bang phin mém
théng ké SPSS 20.0.

IIL KET QUA VA THAO LUAN
3.1. P4 bén nén

Két qua kiém tra d6 bén nén doc thé ciia miu
dbi chimg va cac miu gb sau khi duoc xu Iy
boi keo nhya thong riéng 1¢ hoic két hop véi
acid boric duoc thé hién & bang 1. Tu s6 liéu
trong bang cho théy, tit ca cic miu gd dugc
xtt ly déu nang cao do bén nén doc cia gb.
Trung binh cuong d6 nén doc ctia miu gb chi
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duoc xur ly boi axit boric 1a 34,43MPa, so véi
mau ddi chimg tang 11,78%. Khi gb duoc xir
ly boi 1 - 4% dung dich keo nhua thong,
cuong do nén doc cua gb dat dugc tir 31,28 -
32,85MPa, so véi mau gb khong xir ly tang tir
1,57 - 6,65%. Két qua nay ciing twong dong
v6i cac nghién ctru trude ddy vé cudng do nén
doc ctia gb dugc xur 1y bién tinh bang héa chat
(Winandy JE, 1995; Yildiz UC et al., 2005).
Yildiz va dong tac gia (2005) da béo cao ring,
gd khéng xir ly bi pha hong trong qué trinh
nén doc 1a do vach té bao tuong ddi mong
khong on dinh, vi thé d& bi uén hon (Yildiz
UC et al., 2005). Hon nita, két qua chup SEM
(hinh 3c¢,d) ciing da cho thdy, bén trong cic
khoang té bao cua mau gd da xu ly déu c6 16p
vat cht ¢6 chira nhua thong hodc nhua théng -
boron bam trén bé mat vach té bao, diéu nay
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cling lam ting mat d¢ vat chét cta gd va ting
kha nang 6n dinh cia véch té bao. Pay ciing 1a
mot trong nhimg 1y do 1am tang d6 bén cua gb
khi chiu nén. Tuy nhién, khi két hop keo nhya
thong va axit boric dé xu 1y, cuong d6 nén doc
ciia gb dat 36,02 - 40,63MPa, ting 16,94 -
31,93% so véi gd khong xir ly. Két qua nay cé
thé duogc giai thich nhu sau: axit boric sau khi
duogc tim vao bén trong g0, boron c6 kha ning
lién két v6i cac hop chat ¢6 nhom hydroxyl
trong cu triic ciia cacbonhydrat (hemicellulose
va cac doan cellulose c6 cdu tric vo dinh hinh)
tao ra mdi lién két ngang lam tang kha ning
chiu truot ciia cac s¢i gb theo phuong doc thd,
két hop véi mang keo nhya théng bao phii trén
bé mit cua vach té bao (hinh 3d), lam cho
véch té bao day hon va cung viing hon trong
qué trinh nén, din dén cudng do nén doc cua gd
duge xir ly boi hén hop nhua théng - boron
tang 1én. Két qua tuong tu ciing duoc béo céo
bdi Tomak va cong su, khi nghién ctu stir dung
két hop tinh dau vdi 2% hop chat chira boron
(TB) dé xir ly ngdm tdm cho gd thong, cudong
dd nén doc thé cua gd da ting 1én 15 - 28% so
v6i gd khong xtr ly (Tomak ED et al., 2011).
Ngoai ra, Yildiz va dong tac gia ciing da chimg

minh do bén nén doc cia g6 sau khi dugc xu ly
béi cac hon hop monomer da ting tir 17 - 75%
so v&i gb thong khong dugc xir ly.

Nong d6 cta keo nhya thong ting tir 1% dén
4% thi cuong do nén doc ctia gb xir ly véi keo
nhya thong don 1€ c6 xu hudng tang Ién,
nhung sau khi két hop véi axit boric lai ¢6 xu
huéng giam. Tuy nhién, két qua phan tich
phuong sai Anova (bang 1) cho théy, khong co
su khac biét vé cudng d6 nén doc giita mau god
xtr ly boi axit boric v6i mau gb xir ly béi keo
nhua thong don 1 ciing nhur v6i mau gd khong
xtr ly. Nhung, gb sau khi duoc xir 1y bai keo
nhya thong két hop véi axit boric, cuong do
nén doc cua gé da ting dang ké va khong co
su khéc biét rd rang vé cuong do nén doc cua
g6 khi ndng d6 ciia keo nhua thong tang tir 1%
dén 4%.

Két qua nghién ctru cho thiy, st dung keo
nhyra thong riéng 1¢ hodc két hop véi axit boric
dé xur 1y gb Bo dé c6 thé nang cao dugc do bén
nén doc ctia gd, tuy nhién nong do sir dung
trong nghién ctiu nay khong anh hudng rd nét
dén d6 bén nén doc cua g0.

Bang 1. Cudng d6 nén doc thé ciia gd Bd dé dugce xir 1y bai keo nhura thong riéng 1
hoac két hop véi axit boric

4 . Cwong d6 nén (MPa)
Dung dich xtr ly ng(';?;:};‘m Do am W (%) MC =W% MC =12% Ty lé bién déi (%)
Mean | STD Mean | STD | Mean | STD Mean STD

1,0%R 6,42 | 0,12 578 | 021 | 4540 | 2,05 | 31,28® 1,48 1,57
2,0%R 13,37 | 0,63 592 | 0,36 | 46,52 | 4,21 32,38% 3,07 5,13
4,0%R 26,25 | 0,83 6,31 0,25 | 45,87 | 4,28 | 32,85% 3,33 6,65
1,0%R + 3,0%BA 27,06 | 0,80 6,80 | 0,32 | 54,93 | 5,16 40,63° 3,83 31,93
2,0%R + 3,0%BA 32,57 | 1,75 6,89 | 0,31 | 48,40 | 4,73 36,02° 3,28 16,94
4,0%R + 3,0%BA 39,18 | 2,36 6,85 | 0,35 | 52,90 | 2,83 | 39,27% 2,13 27,50
3,0%BA 17,13 | 1,18 6,45 | 0,33 | 47,66 | 4,09 34,43° 3,04 11,78
Control - - 4,47 | 0,33 | 49,38 | 3,93 30,80° 2,75 -

Chii y: Chi s6 trén cua cdc gid tri trung binh trong ciing mét cét c6 cdc ky tw giong nhau thé hién sy khdc nhau

khéng dding ké khi sir dung kiém dinh One - way Anova & mikc ¥ nghia 5%.
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Hinh 3. Hinh anh SEM véi d6 phéng dai 10pum cia mau gd BS dé duoc xir Iy boi nhua thong -
boron (a - Déi chimg; b - 1%Rosin; ¢ - 3%BA; d - 1%Rosin+3% BA)

3.2. P9 bén udn tinh va mé dun dan hoi

Két qua kiém tra d6 bén uén tinh (MOR) va
mo dun dan hdi (MOE) cua gd B dé duoc
xt 1y boi keo nhya thong riéng 16 hay két
hop véi axit boric dugc ghi trong bang 2. T
s6 lidu ¢ bang 2 cho thiy, nhin chung tat ca
cic mau gb Bo dé sau khi dugc xtr 1y déu cb
MOR va MOE thip hon so véi gd khong qua
xtr Iy. Cuong d6 udn tinh va modun dan hoi
ciia mau gb khéng xir ly twong tng 1a 71,34
MPa va 7.760,95MPa. Khi gd chi dugc xir ly
boi axit boric, MOR va MOE ctia g6 phan
biét 12 67,18MPa va 6.083,96MPa, so véi gd
khoéng qua xur ly, MOR gidm 5,8% va MOE
giam 21,6%. Dbi véi mau gd dugc xur Iy bai
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keo nhwa thong riéng 1¢ hodc két hop vdi
axit boric, MOR dat tir 65,04 - 68,78MPa va
MOE dat tr 5.980,37 - 6.360,5MPa, so voi
gd khong xir Iy, MOR giam tir 3,6 dén 8,8%
va MOE giam tir 18 - 22,9%. Két qua nay
cling tuong Ung voi cac nghién cuu dugc
cong bd trude day, nhu LeVan va dong tac
gia di st dung mot sé hoa chit chdng chay
dé xu ly cho gd thong, két qua cho thay
MOR da giam tr 10 - 20%. Winandy JE,
(1995) ciing di bao cdo rang, nhin chung gb
duoc xir 1y boi cac hop chat hoa tan trong
nuéc déu lam giam tinh chit co hoc cia gd.
Tuy nhién, két qua phan tich phwong sai
ANOVA (bang 2) cho thiy, MOR cua gd B6
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dé sau khi dugc xtr ly boi axit boric va keo
nhua thong riéng 1é hay két hop déu khong
c6 su khac biét so véi mau gd khong xir ly.
Nhung, MOE ciia cic méu gb duoc xt ly déu
giam so véi go khong xir ly, tuy nhién khong
c6 su khac biét rd rang gita cdc mau gb
duoc xttr 1y bai cac hop chit khac nhau, va
ciing khong c6 sy khac biét khi nong d6 keo
nhua thong su dung tang tr 1 - 4%.

IV. KET LUAN

Trong nghién ctu nay, dung dich keo nhua
thong va hén hop cua nd véi axit boric da
dugc st dung dé tdm gb B6 dé. Anh hudng

cua keo nhya thong dén mot sd tinh chéit co
hoc ciia gb ciing da duoc nghién ctiru. Két qua
cho thiy: G& Bb d¢ sau khi dugc xur ly boi
dung dich keo nhya thong hodc keo nhua
thong 2 - 3 boron déu cé anh hudng nhit dinh
dén d6 bén co hoc ciia gd. So v6i gd khong xir
ly, gb duge xir ly bdi cac dung dich keo nhua
thong don 1¢ hay két hop vdi axit boric di lam
tang do bén nén doc cia gd 1én khoang 30%,
nhung 1am giam nhe cuong d6 udn tinh va mé
dun dan hdi cta gb. Tuy nhién, mirc d6 giam
ctia cudng d6 udn tinh 1a khong dang ké va
nong do keo nhya thong sir dung trong nghién
ctru nay déu khong anh huong rd nét dén do
bén co hoc cua gd.

Bang 2. D6 bén udn tinh (MOR) va mé dun dan hdi (MOE) cua gd Bo dé
duogc xur ly bdi keo nhua théng - boron

Lwong MOR (MPa) MOE (MPa) Ty lé thay déi (%)
tham  |Dd am - W (%)
Dung dich x® ly |  (Kg/m®) MC = W% MC =12% MC =W% MC =12%
MOR MOE
Mean [STD| Mean | STD | Mean | STD | Mean |STD| Mean |STD| Mean |[STD
1,0%R 6,98 |0,15| 7,46 | 0,37 | 79,61 | 6,81 |65,16°|5,64 |6.699,07 | 826 |6.242,74° | 766 -8,7 - 19,6
2,0%R 14,76 |0,45| 7,05 | 0,38 | 82,74 [10,55|66,36° | 8,47 | 6.788,62 | 841 |6.284,54% | 776 -7,0 -19,0
4,0%R 27,40|0,38| 7,06 | 0,55 | 85,79 | 8,00 | 68,787 |5,84 |6.460,45| 553 |5.980,37% | 492 -3,6 -22,9
1,0%R + 3,0%BA | 25,42 0,98 | 8,30 | 0,45 | 79,62 | 8,59 | 67,747 | 6,44 |6.392,37 | 409 |6.037,10% | 380 -5,0 -22,2
2,0%R +3,0%BA 31,96 [1,11| 8,28 | 0,39 | 76,36 | 9,52 |65,04° | 8,66 |6.351,18 | 706 |5.998,41°| 691 -8,8 -22,7
4,0%R + 3,0%BA [ 40,57 | 0,73 | 8,46 | 0,49 | 77,53 | 8,08 |66,54%|7,07 |6.719,25| 759 |6.360,50° | 703 -6,7 - 18,0
3,0%BA 17,36 11,57 | 8,41 0,50 | 78,43 |11,38|67,18%|9,88 | 6.431,07 | 1017 | 6.083,96° | 956 -5,8 -21,6
Control 7,53 | 0,58 | 87,02 | 9,67 |71,34%|7,61|8.319,25| 923 |7.760,95" | 864 -

Chii y: Chi 56 trén ciia cdc gid tri trung binh trong cing mét cét cé cdc ky tw giong nhau thé hién sw khdc nhau

khéng ddang ké khi sir dung kiém dinh One - way Anova ¢ mikc ¥ nghia 5%.

LOT CAM ON

Tdc gia chan thanh cam on sw hé tro cia Trwong Pai hoc Lam nghiép va Quy Phdt trién Khoa
hoc va Céng nghé Quoc gia Viét Nam (Nafosted), md sé 106.99 - 2018.16.
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