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Tom tat

Két qua nghién ciru vé anh hiedng cia nong dé va thoi gian xir 1y bang nano ZnO
dén tinh chat gé diéu. Vit liéu nano Zn0O dwgc phdn tan trong dung méi mede & cdc nong
do 0,59; 1; 2; 3; 3,419/l trong cdac mire thoi gian 2,56; 4 gio, 8 gio, 12; 13,41 gio bdng
may khudy IKA voi toc dé 2000 vong/phut trong 2 gic. Dung dich nano ZnO dugc diing
daé ngam cac mau gé diéu. Két qua nghzen civu cho thay, do dan né va do am thang bang
clia g6 qua xit Iy giam manh so véi mdau doi chu"ng nhdm cdi thién tinh én dinh kich thu’O’c
ciia mau go. PJ dan né theo chiéu tiép tuyén giam tir 9.48% dén 6,56 % so véi mau doi
chitng. D¢ cieng tang tir 205,46-258,45kG theo chiéu tiép tuyén. Pé cdi thién chdt lwong
g6 diéu va dem lai hiéu qua kinh té nén sir dung nano ZnO ¢ nong dé 2,302g/lit va thoi
gian xw ly 11 gio la thich hop.

Tir khoa: ds ciing, @6 dan né, nano ZnO, néong dé, phan tan
Abstract

EFFECTS OF SOME TECHNOLOGICAL FACTORS DISPERSION ZINC
OXIDE (ZnO) NANO TO THE CHARACTERISTICS OF WOOD

Results of studies on the effect of concentration and dispersion time of ZnO nano
on the properties of cashew wood. ZnO nano particles were dispersed in solutions at
concentrations of 1; 2; 3 g/l for 4 hours, 8 hours, and 12 hours using an ika and stirred
at 2000 rpm for 2 hours. this dispersion solution is used to soak cashew wood samples.
the research results showed that the swelling and moisture balance of the treated wood
decreased sharply compared to the control sample to improve the dimensional stability
of the wood sample. the swelling on the tangention decreased from 9.2% to 6.39%
compared with the control sample. the hardness on the tangention increased from
205,45-258,45kG, To improve the quality of cashew wood and bring economic
efficiency, it is appropriate to use ZnO nano at a concentration of 2,302g/l and a 11hour
of dispersion.
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1. Pit van dé

Cay diéu (Anacardium occidentale) 1a cay dugc trong dé 13y hat 1 chu yéu va trong
rong rai khip noi, cdy c6 nhiéu canh nhanh. Khi cdy cho ning suat hat thip, vuon diéu
duogc thanh 1y dé 1dy g6 1am nguyén liéu cho cong nghiép ché bién gb. G diéu véi dic
diém ngoai quan 1a gd mém, nhe, sang mau hoan toan dap tng yéu cau ciia nguyén liéu
san xudt van ghép thanh. Tuy nhién, g diéu c6 khéi lugng thé tich thap, co rat nhiéu, do
cing khong cao, sau khi x¢ rat d& bi cac loai vi sinh vat, dc biét 1a nAm mdc xam nhap
va phat trién.Véi nhitng diém yéu d6 da gay ra nhiéu kho khian trong qué trinh gia cong
ché bién san pham tir loai gb nay. Trong linh vuc d6 gd gia dung cac nha khoa hoc da tim
ra phuong phap tim phi 1én bé mat gd mot 16p nano véi muc dich ting tudi tho, ting do
bén, tao hinh dang dep ctia g6. Nhan thirc dwoc tam quan trong cua vat liéu nano da cé
nhiéu nghién ctru g dung nano phuc vu doi séng xa hoi dem lai hiéu qua kinh té cao.

Cung v6i sy phat trién ctia khoa hoc va k¥ thuat, phuong phap bién tinh gd mai
hién nay 1a rng dung vat liéu nano, dua cac hat nano v co vao trong g(~3, tuy vao dac tinh
cua cac loai hat nano dugc su dung dé bién tinh céc tinh chit cua gS duoc cai thién theo
muc dich dat ra. Hién nay hat nano ZnO dang 1a loai hat nano dugc ing dung phé bién
trong nganh Cong nghé Ché bién gd. Hat nano ZnO c6 nhimng dic tinh ndi troi nhu gia
thanh r¢é, c6 tinh oxy héa manh, c6 tinh chét quang hoa cao, c6 kha ndng phan quang, chiu
nhiét, tinh chiu kiém, ky am, tinh chéng chiu vai khi hau... ngoai ra ZnO con c6 kha nang
diét khuan, diét nAm méc.

Dé c6 thé nang cao chit lugng nguyén lidu gd didu, ngoai nhitng bién phap ky thuat
lam sinh nhu chon giéng, gieo trong, chiam soc, tia thwa con c6 bién phéap k¥ thuat ché
bién 1a cong nghé bién tinh gd. Bién phép k¥ thuat xir Iy nguyén liéu bang hat nano c6 wu
diém cai thién mot s chi tiéu tinh chat co 1y gd va kha nang chdng tac dong bén ngoai
nhu nAm mdc, con tring. Cé thé thdy tmg dung cong nghé méi nano véo bién tinh gd 1a
mdt yéu cau tat yéu khach quan dé nang cao hiéu qua kinh té. Van d¢ can dit ra ciia qua
trinh bién tinh gd 1 phai xac dinh duoc cac yéu t6 cong nghé, cac thong sé ché do xir 1y
t6i wu cho tirng nguyén liéu khic nhau, thich tng vé6i diéu kién san xuét cu thé. Xuat phat
tir nhitng 1y do trén, tac gia da tién hanh nghién ctru anh hudng cua mot sb yéu td cong
nghé xir 1y gd diéu bang hat nano ZnO nham cai thién mot so tinh chét gd diéu.

2. Phwong phap nghién ciru

2.1.Vit liéu nghién ciru

G sir dung cho nghién ctu 13 gd diéu (Anacardium occidentale) c6 khdi luong thé
tich co ban 0,47g/cm?, d6 tudi 25 nam, khai thac tai Binh Phudc.

Hat nano Zinc Oxide (ZnO) c6 kich thudc hat tir 30-60nm, c6 do tinh khiét 99%,
mau tring, dang botmin.

Thiét bi str dung: May khudy Ika labortechnik téc d6 khuay t6i da 2000 vong/phut.
May nudce cat. Tu say Memmert UN 260. Ta vi khi hdu Memmert HPP 260ECO. May
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thir cc tinh chét co hoc gd INSTRON 3367. Tu hit khi doc FH 1800 (A). My do d6 am
gd Delmhorst J-2000. Can phan tich Radwag AS220R1 (Pirc). Thuée kep do chinh xéac
0,05mm. Dia diém thi nghiém: Phong thi nghiém khoa Lam nghiép, truong Pai hoc Nong
Lam Tp. H6 Chi Minh.

=0 MR et —
Hinh 1. Mdy thir tinh chdt co hoc g6
2.2. Phwong phap nghién ciru
a. Nguyén vat liéu
— Gb diéu dugc khai thac & Binh Phude. Do tudi 25, duong kinh khiic gd 20-30cm.
— Do am gb diéu: dua vao xu 1y 10-12%
— Hat nano ZnO
— Dung méi: Nudc
b. Yéu to céng nghé
— Phuong phép xtr ly: ngadm thuong
— Nhiét d6 méi truong xir ly: Nhiét 6 phong (27°C-30°C).
- Hat nano ZnO sw dung trong thi nghiém
+ Hinh dang bén ngoai: Dang bt hat nho, min va c6 mau tréng.
+ Puong kinh hat: 30 + 60nm, do tinh khiét 99%.

Trong nghién ctru str dung phuong phép qui hoach thuc nghiém. B4 tri thi nghiém
theo thuc nghiém da yéu td.
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C. Phuong phap quy hoach thuc nghiém

Trong nghién ctru thuc nghiém cho thiy tinh chét co Iy ciia gb xir Iy c6 mdi quan hé
gitta cac thong s6 dau ra nhu do din nd va do clng cua gd véi cac thong sé dau vao nhur
ndng do hat nano va thoi gian xir 1y thé hién tinh phi tuyén 16 rét. Chon phwong phéap quy
hoach thyc nghiém nhim kiém tra, danh gid mot $6 yéu tb cong nghé san xuét. Dya vao két
qué nghién ctru xay dung mé hinh toan hoc va tmg dung Iy thuyét t6i wu dé giai cac bai toan
t6i uu. Dung phuong phap quy hoach thuc nghiém bac 2 bét bién quay Bosk - Hunter dé
phuc vu cho qué trinh nghién ctru va c¢6 phuong trinh trong quan dang tong quat nhu sau:

Y=0,% zbixi + Zbijxixi + zbiixiz
i=1 i#j=1 i=1
Trong d6: Y: Yéu t6 dau ra; xi: Yéu t6 dau vao (i=1,2)
bi, bii, bij 13 cac hé s6 hdi quy can xéac dinh
d. Gidi han cac thong sé nghién cizu

Cdc théng s6 dau vao: Chon cac thong sb c6 anh huong truc tiép dén chat lugng gb
nghién ctru bao gdm: ndéng do hat nano, thoi gian xur 1y.

Cdc théng sé dau ra: 1A DO dan nd (%) cua gd va Po cimg duoc thé hién ¢ hinh 2

Sau:
X1 — Nong d6 Nano ZnO
(g/lit) Qua trinh Y1- B9 dan no (%)
Xz — Thoi gian xir 1y (gid) Nghién ciru Y2- Bg clmg (kG)
Hinh 2. Bai toan hép den mo ta qua trinh nghién ciru
Trong d6: X, Xz 1a céc thong sd dau vao
Yon, Yur: la cac thong so dau ra
Bing 1. Mitc va khodng bién thién cdc yéu té nghién ciru
Mtrc va khoang o Gi4 tri thuc cta cac thong sd
A Gia tri ma T N - o . . o
bien thién X1 Nong do hat nano (g/lit) | X Thoi gian xir 1y (gio)
Mic sao trén (+ o) +1,41 3,41 13,41
Miic trén +1 3,0 12
Mirc co s& 0 2,0 8
Murc dudi -1 1,0 4
Muc sao dudi (- o) -1,41 0,59 2,36
Khoang bién thién Al 1 4

* Phwong phdp xir 1y s6 liéu: Tién hanh xur 1y s6 liéu trén mdy vi tinh, bang phan
mém Statgraphics - Vers 7.0 dé xay dung cac phuong trinh trong quan va vé do thi biéu
dién quan hé giira cac thong s nghién ctru. Str dung chwong trinh solver trong Excel dé
giai bai toan tdi uu.
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STT Théng s6 dau vao Théng s6 dau ra
X1 X2 Y1 Y2
1 0 0 6,41 250.05
2 -1.41 0 9.39 211.65
3 -1 1 7.68 21412
4 -1 -1 9.46 205.65
5 1 1 6.56 244.18
6 0 0 6.39 258.45
7 0 1.41 6.37 246.08
8 1.41 0 7.11 244.08
9 0 -1.41 9.02 228.16
10 1 -1 8.78 229.49
11 0 0 6.48 256.14

Cdc buéc tién hanh thyc nghiém:

Budc 1: Chuan bi mau. G4 diéu nguyén liéu dugc tién hanh gia cong miu theo kich
thudc (chiéu doc thé xchiéu xuyén timxchiéu tiép tuyén) theo quy dinh TCVN cua Viét
Nam TCVN 355 — 1970 dén 370 — 1970.

Budc 2: Pha héa chét theo cac cap nong do di chon trong ké hoach thuc nghiém
v muc néng d6:0,59; 1,0; 2,0 va 3,0; 3,41 g/lit. Dung dich can dung cho mdt thi nghiém
1a 2 lit dung dich. Phan tan bot nano bang may khudy téc do cao. Str dung may khudy voi
tdc d6 2000 v/phat khudy déu dung dich trong vong 2 gio ta c6 duoc dung dich xtr Iy hat
nano ZnO.

Budc 3: Xir Iy gb bang dung dich nano ZnO. Tién hanh xtr 1y gd véi trong thoi gian:
2,36; 4; 8 va 12; 13,41 gio,

Budc 4: Sau khi hét thoi gian xtr 1y. V6t mau ra, lau sach hoa chit dong trén bé mat
ctia miu sau d6 dua gd vao ti siy, say gd dén kho kiét Vo; ké dén dé mau vao ta vi khi
hau Memmert HPP 260ECO dé xéc dinh c4c tinh chat da dinh.

Tiéu chudn va phwong phdp xdc dinh tinh chdt gé:

Céc chi tiéu tinh chit co Iy duoc xac dinh theo quy dinh TCVN cua Viét Nam
TCVN 355 — 1970 dén 370 — 1970. Xac dinh d6 cimg cia mau duoc tién hanh trén may
kiém tra van g INSTRON 3367. Doc két qua va ghi lai do cing thu dugc trén may tinh.

Do din no kich thude theo cac chiéu ctia mau gd dugc tinh theo cong thirc:

Vi — Yo

Y (%) = x 100

0
Trong d6: Y - @6 dan né theo cac chiéu cua go xir 1y, %;
Yo - kich thuéc ctia mau gs kho kiét sau khi xur ly, mm;

Yi - kich thudc ciia mau go sau khi ngdm nudc, mm.
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Hinh 4. Mdu kiém tra dg cimg gé diéu

3. Két qua va thao luan
3.1. Anh hwéng nong dp nano ZnO va thei gian xi Iy dén tinh chdt gé diéu

Anh hwéng ciia néng dg nano ZnO va thoi gian xir Iy dén do din né gé

% Ti 1€ dan né cac chiéu %
10
8
6
4
L AL
0 i EEl Him i EEn Hi= Him AEm HEs EEN
4 8 12 4 8 12 4 8 12
1 2 3 DC

B Tiép tuyén W Xuyéntdm M Docthd
Hinh 5. Biéu do quan hé giita nong do va thoi gian xir 1) nano ZnO véi dg dan no
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Qua biéu dd cho thiy d6 din né theo 3 chiéu cua gd sau xir 1y giam di so voi ddi
chimg. Két qua cho thiy c6 sy khac biét 1on giita cac miu c6 tac dong xur 1y bang hoa
chat va cac mau khong xur 1y. Do din né tiép tuyén giam dang ké tir 9,48% ddi v6i mau
d6i chimg xudng con 7.68; 6,91; 6.56% lan lugt dbi v6i mau duge xir 1y 1g, 29, 3g/lit khi
ngam dugc 12 gio.

Str dung phan mém Excel dé xdy dung phuong trinh twong quan giita ndng d6 va
thoi gian xir Iy nano ZnO dén d6 dan nd gd didu theo chiéu tiép tuyén.

Phuong trinh twong quan cua cac bién sb dang ma héa nhu sau:

Y1=6.43 - 0.628X1- 0.969X2- 0.11X1 X7 + 0.952X3% +0.673X2? 1)

M0 hinh hdi quy duoc kiém tra theo cac tiéu chuan: tinh ddng nhat phuong sai, tinh
c6 ¥ nghia ctia cac hé sd, tinh twong thich ciia mé hinh toan.

Kiém tra mirc c6 y nghia ciia h¢ s6 mo hinh, moé hinh c6 hé sé6 P(X2Xz) = 0,41 >
0,05, khong dam bao mtrc ¢6 ¥ nghia nén loai khoi mé hinh. Sau khi loai bo hé s6 hoi quy
khong dam bao d¢ tin cay ra khéi mé hinh phuong trinh tuong quan c¢6 dang nhu sau:

Y1= 6.43 - 0.628X1- 0.969X,+ 0.952X12 +0.673X2?  (2)

Duya vao ham Y1 ¢ dang ma héa (1) dé tién hanh phan tich mirc d6 anh hudng caa
cac yéu té nghién ctiru dén do dan no cua gd didu sau xir Iy bang hat nano ZnO:

Dau trir (-) dtmg trugc X1 chimng to khi ting nong do hoa chat thi d6 dan né cta
mau gd xtr ly giam xubng. Day 1a mdi quan hé ty 1& nghich.

Dau cong (-) dimg trudc Xz trong t nhu tac dong ddi véi yéu td X, khi ting thoi xir
ly hoa chét thi d6 dén nd cia miu gd xir Iy giam xudng. Pay 1a mbi quan hé ty & nghich.

Anh huong ciia nong dg nano ZnO va thoi gian xir Iy dén dé am thang bang ciia go

Dién bién d6 4m thing bang %

4 8 12 4 8 12 4 8 12

1 2 3 DC

14
12
1

o N B~ OO 00 O

m2 W3 M6 =9 W15 m20 W30
Hinh 6. Biéu do quan hé giita nong dé va thoi gian xir Iy nano ZnO véi dg dam thang bang
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Qua biéu d6 cho thiy tdc d6 ting d6 4m dé dat dén d6 4m thing bing cua gb sau xur
ly giam di 13 rét so v6i ddi chimg. Pdi voi didn bién d6 Am thing bang khi thoi gian cang
dai thi 6 4m cia gd xur Iy cang ting, tuy nhién toc do ting cua ching giam dan theo thoi
gian. Két qua cho thay c6 su khac biét 1on giira cac mau co tic dong xur 1y bang hoa chat
va cac mau khong xtr 1y. Toc do gia ting d6 4m giam dang ké so v6i mau ddi ching. Thoi
gian dat dén d6 am thang bang cia cac mau xu 1y ting so voi mau déi chimg.

Két qua nghién ctru cho thay hiéu qua cta viéc khuéch tan nano ZnO vao gb. So sénh
mirc d6 hiéu qua ciia 3 cip ndng do trong nghién ctru cho thiy hiéu qua cao nhit 1a 3g/lit,
ké dén 1a 2g/lit; va cudi cing 1a 1g/lit. D6 din nd theo chiéu tiép tuyén cia gd giam di rat
nhidu so voi gb ddi chimg. Piéu nay duoc giai thich khi cac hat Nano tao thanh 16p mang
mong bén trong cac khe hé trén vach té bao, lam giam kha ning hit 4m cua mau gd, dan
dén kha nang dan né ctia g giam theo. D am thang bang va dan nd giam di khi xir Iy nano
vao g dd khang dinh hon nita anh hudng theo chiéu tich cuc ciia qua trinh cac hat Nano
duoc khuyéch tan vao bén trong gd. Cac hat nano khi dugc thim vao g0 s& bam 1én thanh
vach ctia cac khe hd trong vach té bao tao thanh mot 16p mang bao vé siéu mong. Lép mang
nano bao vé ndy lam can tr& cac phan tir nudc thim vao bén trong vach té bao gb tir d6 lam
giam sy dan nd ctia gd va gdp phan on dinh kich thudc cta gd.

Anh hwéng ciia nong d@é nano ZaO va thoi gian xie Iy dén dé cing ciia go
D0 clng trén cac mat cit

kG
350

30

o

25

20
15
10
5
0
4 8 12 4 8 12 4 8 12

1 2 3 DC

o

o

o

o

o

B Mit cit ngang B M3t ti€p tuyén B Mt xuyén tam

Hinh 7. Bé citng trén 3 mdt cdt (ngang, tiép tuyén, xuyén tam)

Két qua nghién ctru cho thdy gd diéu sau xir Iy bang hat Nano ZnO c6 do cting cao
hon so voi mau déi chimg. Tuy nhién, do cimg ctia mau gd xur 1y ting khong nhiéu so véi
mau ddi chimg. Diéu nay c6 thé giai thich do cac hat Nano duoc khuyéch tan vao bén trong
0, bam 1én thanh vach cua cac khe h trong vach té bao tao thanh mét 16p mang béo vé
siéu mong. Nhung do dic tinh riéng ciia kich thudc phan tir hat nano va cau tao hién vi ciia
g0 didu nén chiéu sdu tham hat nano vao trong gd khong 16n, trong khi d6 bang phuong
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phép thir d cimg Janka thi chiéu sau lun ciia vién bi thép phai 1a 5,64mm. Do vay mic do
chéng ltn cua gb bién tinh khong cao hon nhiéu so véi két qua miu chua xu 1y.

Str dung phan mém xur 1y sb liéu Excel dé 1ap phuong trinh twong quan giita cac
bién s va cac ham sd. Trong nghién ctru nay chung t6i xdy dyng phuong trinh tuong
quan gitra d6 cirng mau trén mit cat tiép tuyén véi cc thong sé nghién ciru.

Phuong trinh twong quan cia cic bién s6 dang ma héa nhu sau:
Y2 =254.92 + 12.490X1 + 6.07X; + 1.555X1 X7 -15.869 X12 -11.214X,? (3)

Mo hinh hdi quy duoc kiém tra theo cac tiéu chuan: tinh ddng nhat phuong sai, tinh
¢6 ¥ nghia ctia cac hé sd, tinh twong thich ctia mé hinh toan.

Kiém tra mirc cd y nghia cua hé s6 md hinh, mé hinh c6 hé sb P(X2X2) = 0,64 >
0,05, khong dam bao murc c6 y nghia nén loai khéi mé hinh. Sau khi loai bo hé s6 hoi quy
khong dam bao d6 tin cay ra khdi mo hinh phuong trinh twong quan c6 dang nhu sau:

Y2 = 254.92 + 12.490X1 + 6.07X2 -15.869 X1? -11.214X2% (4)

Dua vao ham Y2 ¢ dang ma hoa (2) dé tién hanh phan tich mac d6 anh huong cua
cac yéu t6 nghién ctru dén d¢ climg cta gd diéu sau xir 1y bang hat nano ZnO:

DAu trir (+) ding trude Xz ching to khi ting ndng do hoa chat thi 6 cing cia mau
gd xur 1y tang. Pay 1a mdi quan hé ty 1& thuan.

DAu trir (+) dimg trudc Xz ching to khi ting tang thoi gian xtr 1y thi d cung cta
méu gb xtr Iy ting. DAy 1a méi quan hé ty 18 thuan

* Xdc dinh gia trj thich hop cia ham chdt lwong go xi Iy theo néng dg va thoi gian
xu ly nano ZnO:

Y1= 6,43 — 0,628X1- 0,969X2+ 0,952X1% +0,673X2?
Y2 = 254,92 + 12,490X1 + 6,07X2 -15,869 X12 -11,214X,?
141<Xi<+141;,  i=1,2
+ Bdi todn t6i wu héa ham da muc tiéu cé diéu kién
Ham muc tiéu vé do dan no cua mau gd xt ly tinh theo phuong trinh: Y1 = Ywin
Thoa man céac diéu kién rang budc: —1,41 < Xi < + 1,41; i=1,2.
Ham muc tiéu do cing ciia mau gd xir 1y tinh theo phuong trinh: Y2 = Ymax
Théa man cac diéu kién rang budc: —1,41 < Xj < + 1,41, i=1,2.

Bdng 3. Két qud tinh todn téi wu ham mét muc tidu

STT Chi s ti wu X4 Nong d6 (g/l)) X, Tg xtr ly (gio)
1 Do danné Y1 =5977 (%) 0,329 2,329 0,719 10,876
2 Do clmg Y, = 258,199 (kG) 0,393 2,393 0,270 9,08

Két qua cua bai toan tdi wu mot muc tiéu cho thay véi nong do hat nano ZnO
2,329g/1 va thoi gian xir Iy 10.876 gio thi do ddn nd ctiia mau gb xir Iy dat gia tri thap nht
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la 5,977%; ndng d6 hat nano ZnO 2,393g/l va thoi gian xtr 1y 9,08 gid thi do cung cia
mAau gb xtr 1y dat gid tri cao nhét 1a 258,199kG.

+ Bai todn t6i wu héa ham da muc tiéu

Theo ndi dung nghién ctru ta c6 bai toan t8i wu hoa ham da muc tiéu c6 diéu kién
nhu sau: Cuc tiéu hoa d6 dan nd va cuc dai hoa do cimg méu gd xur 1y, v6i didu kién rang
budc 12 bién ctia mién thi nghiém.

Ap dung phuong phép trong s6 cho bai toan t6i uvu hoa hai muyc tiéu cuc tiéu va cuc
dai tr¢ thanh muc tiéu chung can cuc tiéu hoa la:

Y1 Y,

Y=axXx——+ (1 —-a)X

min Ymax

— Thoa mén diéu kién -1,41 < x; <1,41.

= Min 9)

— o trong s6 thoa mén diéu kién 0 < o <1
Két qua caa bai toan t6i wu ham da muc tiéu duoc trinh bay & bang 4.
Bdng 4. Két qua tinh todn téi wu héa ham da muc tiéu

Nong d Thoi gian xir ly

a X1 (g/l) X2 (gi(‘r) Y1—Ymin Y2 —Ymax
0,3 -0,016 1,983 0,374 9,499 6,171 255,406
04 -0,583 1,416 0,318 9,272 6,880 243,030
0,5 0,302 2,302 0,75 11,000 5,978 255,489

Két qua & bang 4 cho thay gia tri toi wu hoa ctia ham da muc tiéu khi chon trong sé
o= 0,5. V&i trong s6 nay, ta ¢ cac gia trj sau:

Do din nd theo chiéu tiép tuyén cua gb thap nhat: 5,97%

Do cing trén mit cit tiép tuyén cia gb cao nhat: 255,489Kg.

— Cac thong s6 tdi uu:

X1: 0,302 hay ndng d6 nano ZnO la 2,302g/l

X2: 0,75 hay thoi gian xtr 1y 1a 11 (gio)

Nhén xét: Qua két qua nghién ctru vé dién bién do am thing bang, do din no theo
chiéu tiép tuyén va do cting trén mit cét tiép tuyén cua g xir Iy bang nano ZnO cho thiy
chat luong cua ciia gd da qua xtr Iy dugc cai thién rd rét theo chiéu hudng khi ndng do va
thoi gian xtr Iy nano tang thi chat luong cua gd xu 1y cling ting theo.

4. Két luan

Két qua nghién ctru cho thiy tinh 6n dinh kich thudc ciia gd diéu sau xir Iy bang hat
nano ZnO ting 1én dang ké thé hién qua do 4m thing bang va do truong nd gd sau khi xir
ly giam so v6i gb ddi chimg. Do dan né giam tir 10-30,7% tiy theo phuong chiéu cua gb.
D6 cimg cac mat cit ciia mau gd ciing tang 1én. DO clng tang tir 8,43-22,7% tuy theo mat
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cit ciia mau gd. Ché d6 xur 1y bang hat nano ZnO ti wu va chit luong gd sau xur 1y dbi
v6i ndng do hoa chit 2,302g/1 va thoi gian xir 1y 13 11 gio thi d6 dan né theo chiéu tiép
tuyén 12 5,97% va d6 ctng trén mit cit tiép tuyén 1a 255,489Kg.

TAI LIEU THAM KHAO
[1] Pang Hoai Bic (2011). Céng nghé Nano va mét s6 iing dung. Hoi nghi khoa hoc 1an thir 3,
Ha Noi.
[2] H. Turgut Sahinl and George I. Mantanis (2008). nano-based surface treatment effects on

swelling, water sorption and hardness of wood. Suleyman Demirel University, Faculty of
Forestry.

[3] Lé Anh Phuéce (2009). Cong nghé sinh hoc nano. NXB Khoa hoc ky thuat.

[4] Mirela Vlad, Bernard Riedl, Ing. Pierre Blanchet (2009). Anti-UV waterborne nanocomposite
Anti-UV waterborne nanocomposite coatings for exterior wood . International Conference on
Nanotechnology for the Forest Products Industry June 23-26, Edmonton, Alberta.

[5] Nguyén Xuan Chanh (2007). Bai gidng cong nghé Nano. Trudng Pai hoc Bach khoa, Ha Noi.

[6] Pham Ngoc Nam — Nguyén Thi Anh Nguyét (2005). Khoa hoc g6. NXB Nong Nghiép

[7] Pham Vin Lang, Bach Qudc Khang (1998). Co s¢ Iy thuyét quy hoach thwc nghiém va iing
dung trong ky thudt nong nghiép. NXB Nong nghiép.

58



