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NGHIEN CUU XU LY LAM TANG KHA NANG ON BINH KiCH THUGC
CUA GO CAO SU (Hevea brasiliensis)
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ISinh vién Khoa Lam nghiép, Trirong Pai hoc Néng Lam Tp. Ho Chi Minh, Viét Nam
2Gidng vién Khoa Lam nghiép, Truong Pai hoc Nong Lam Tp. Ho Chi Minh, Viét Nam

TOM TAT

Nghién ctru xtr Iy gd Cao su (Hevea brasiliensis) nham ting cuong kha nang 6n dinh kich thudc ctia gd sau xir 1y
Kali Silicate (K,Si0O3). Thuc nghi¢ém gd Cao su véi Kali Silicate (K,Si05) céc cip ndng dd va thoi gian xir Iy khac
nhau. Sau do kiém tra d6 dan né cua g6 Cao su (Hevea brasiliensis) theo cac chidu thé gd. Két qua cho thay,
nong do va thoi glan xtr 1y 1a hai yéu t6 anh hudng truc tiép lam giam d6 dan ng (truong nd) cua gd Cao su,
didu nay lam cho gd c6 su _cai thién dang ké vé tinh chat vat 1y. Két qua téi wu dat duoc trén co sg thiét lap
phuong trinh trong quan gd Cao su véi thong s6 nong do Kali Silicate (K,Si03) 1a X; = 1,414(N = 27,07%) va
thoi gian xur 1y 1a X, = 0,348 (T = 3,348 (gio)) ty 1& dan n gd theo chidu tiép tuyén 1a 2,9547% , miu dhi chimg
la 6,4813%, ty 1€ dan no g5 xuyén tam 1a 1,0632% mau ddi chung 1a 4,1366% va ty 1€ dan nd gS doc thd 1a
0,0417%, mau déi chirng 0,6793%, v6i két qua nay cho thay, lam giam do dén nd gd theo cac chidu thé ¢6 y nghia
quan trong lam ting kha ning 6n dinh kich thudc gd Cao su.

Tir khéa: Gb Cao su, xtr Iy bién tinh gd, Kali Silicate

RESEARCH ON TREATMENT TO ENHANCE DIMENSIONAL STABILITY
OF RUBBER WOOD (Hevea brasiliensis)
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IFacu/ty of Forestry, Nong Lam University, Vietnam
2Faculty of Forestry, Nong Lam University, Vietnam

ABSTRACT

Research on rubber wood (Hevea brasiliensis) treatment to enhance dimensional stability of wood after Potassium
Silicate (K,Si03) treatment. Experimental research on treating Rubber wood with Potassium Silicate (K,SiO;)
with different concentration levels and treatment times. Then check the expansion of Rubber wood (Hevea
brasiliensis) along the grain directions. The results show that concentration and treatment time are two factors that
directly affect the reduction of expansion (swelling) of Rubber wood, which causes the wood to have a significant
improvement in physical properties. The optimal result is achieved based on the established correlation equation.
Rubber wood with a Potassium Silicate (K2SiOs) concentration parameter of Xi = 1.414 (N = 27.07%) and a
treatment time of X> = 0.348 (T = 3.348 hours): the tangential wood expansion rate is 2.9547%, the non -
treatment sample is 6.4813%, the radial wood expansion rate is 1.0632%, the non - treatment sample is 4.1366%,
and the longitudinal wood expansion rate is 0.0417%, and the non - treatment sample is 0.6793%. These results
indicate that reducing wood expansion in the fiber directions significantly increases the dimensional stability of
Rubberwood.

Keywords: Rubber wood, treatment wood, Potassium Silicate
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I. PAT VAN PE

Bién tinh gb 1a mot trong nhiing giai phap c6
thé 1am cai thién duoc nhuoc tinh cia gd qua
su thay ddi cdu trac hoic thanh phﬁn hoa hoc
cia gb. Bién tinh gd theo phuong phéap co
nhiét, hoa hoc hodc két hop co nhiét hoa s&
1am thanh mdi dan xen v6i nhau, phan tng véi
héa chit cé su hd tro nhiét do, hoa chit xu ly
ling dong trong vach té bao dé 6n dinh kich
thugc, ting khdi lugng thé tich, ing lyc cua
g0, qua d6 nang cao dugc tinh chét co 1y cua
6. Nhitng nghién ciru vé thay doi tinh chét vat
1y ctia gd bang hoa chét xir 1y dugc nhiéu nha
khoa hoc nghién ciu (Rowell, 1991; 2006;
Kumar, 1994; Callum, 2006) béng cac hoa chét
acetic, butyric, phthalic, succinic, maleic,
propionic va butyricanhydrit, axit clorua, axit
cacboxylic ketene, nhiéu loai isocyanat khac
nhau. Két qua cac nghién ciru vé d6 co rat dan
né gd da qua xir Iy nhiét ciia Stamm & Hansen
(1937) cho thdy, tinh hit 4m cia gd giam mot
cach dang ké. Nghién ctru lam ting tinh khang
ndm mébc cho gd khi xir 1y héa chit véi kha
ning cai thién dugc do bén va do 6n dinh kich
thude, hé sd chéng co rat dan no tang 1én 40%,
con d6 bén udn tinh giam 20% (Stamm, 1946).
Cac nghién ciu acetyl hoa gd lan dau tién
duoc thuc hién & Plic vao nim 1928 boi
Fuchs, st dung axetic anhydrit va axit sulfuric
lam chat xuac tac khéi luong acetyl ting hon
40%, nghia la khir két tinh cellulose trong quéa
trinh nay va s dung phan tng dé tach lignin
khoi gb thong (Fuchs, 1928).

Vao cudi nhimg nim 1969, bo moén gd - van
nhan tao thugc Vién Nghién ciru Cong nghiép
rung da tién hanh thi nghiém bién tinh cac loai
gd Vang trimg (Endospermum sinensis Benth),
gd M@ (Manglietica glauca Anet), gd Tram
trang (Canarium album Raeush) bang phuong
phap nhiét - co va hoa - co két hop. Két qua cho
thdy, khdi lugng thé tich ting 1,2 1an va cudng
d6 udn tinh tang 1,3 lan so véi luc chua bién
tinh. Nam 1980, bang phuong phap co - hoa -
nhiét tac gia Nguyén Trong Nhan (Vién Nghién

ctu Lam nghié€p Viét Nam) da nghién ctru tao ra
dugc san pham gd ép lam thoi dét tir gd Vang
tring. Nam 1999, bang phuong phéap hoa - nhiét
dé tang cuong o6n dinh kich thuéc van dam,
nghién ctru ctia Truong Pai hoc Lam nghiép.
Nam 2001, truong Pai hoc Lam nghiép da thuc
hién bién tinh nguyén liéu trong san xudt van
dam bang phuong phap xtr 1y nhiét. Theo Huy
Vii Pai va Nguyén Minh Hung (2004), anh
huéng ciia xir 1y bang 10 vi song dén tinh chat co
1y ctia gb Tram trang, két qua cho théy, tinh 6n
dinh vé kich thudc ctia gb duge cai thién nhung
cuong do co hoc giam. Nam 2006, Hoang Thi
Thanh Huong nghién ciru bién tinh g Piéu, Cao
su va gd Hong bang hoa chit, ép nhiét va theo
két qua nghién ctru thi c6 thé ning cao stic bén
1€n 30%.

Cady Cao su c6 tén khoa hoc la Hevea
brasiliensis, 1a cay cia vung nhiét doi xich dao
c6 ngudn gbc Nam My. Cay Cao su dugc du
nhdp vao nudc ta nam 1897, trai qua 110 nam,
cay Cao su ¢ Viét Nam da tr¢ thanh cdy cong
nghiép co gia tri kinh té cao, loai ciy nay con
c0 vi tri quan trong trong viéc bao vé dét va can
bang sinh thai. V& trir lugng hién nay, theo bao
cao cua Tap doan Cong nghi¢p Cao su Viét
Nam d3 trai rong 34 tinh thanh ttr Tay Nam b0,
Pong Nam bd, Tdy Nguyén, duyén hai mién
Trung, Bic Trung bg, khu vuc mién nui phia
Bic va 2 nude ban Lao va Campuchia voi tong
dién tich quan Iy 300.000 ha. San phim chinh
ctia cAy Cao su 1a mu Cao su va gd Cao su dugc
dung 1am nguyén liéu cha yéu cho nhiéu nganh
cong nghiép, dac biét trong cong nghiép san
Xuét san phém ¢d ndi that va san xuit van ghép
thanh, van cong nghi¢p. Tuy nhién, bén canh
nhimng wu diém thi gd Cao su ciing ton tai mot
s6 nhuge diém nhu sinh truéng nhanh, mém,
nhe nén tinh chit co 1y thap, ty 18 bién dang
cao, do on dinh kich thudc thép anh hudéng dén
kha nang sir dung trong nganh san xuit dd moc.
Théng qua céc nghién ctru bién tinh g trén thé
giGi va & Viét Nam cho thay, cac nha khoa hoc
da c6 nhitng nghién ctu bién tinh cho nhiéu
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loai gb va véi nhiéu dang bién tinh khac nhau
cung co ché cua ching. Nhimg cong trinh
nghién ctru bién tinh nhung vé mang bién tinh
hoa hoc chua dugc da dang trong cong nghé
bién tinh gd, do d6 két qua gd bién tinh ciing
chua dap tmg duoc hét cac yéu ciu cai thién vé
tinh chit vat ly va co hoc. Vi viy, nghién cuu
bién tinh gd no6i chung va bién tinh hoa hoc néi
riéng & trong nudc 1a hét sic can thiét va y
nghia. N6 mé& ra huéng nghién ctu vé qua
trinh bién tinh gd cua nudc ta dic biét 1a gb
rung tréng, mém, co tée dod tang truong nhanh
nhu gd Cao su gép phan nang cao tinh chit va
gia tri st dung ctia gd trong cong nghiép san
xuat hién nay.

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

Nguyén liéu: GO Cao su dung trong thi nghiém
1a Cao su phat trién binh thuong. Mau gb nghién
ctru lay tir cay gd thanh thuc thudc Pong Nai. Gd

T

Hinh 4. Can phan tich Hinh 5. Thudc kep dién tir
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khong khuyét tat khong bi sau nam mdi mot, dua
vé cong ty ché bién gd XT Furniture cat khuc, xé
phéch, gia cong theo dung kich thude 30 x 30 x
10 mm, d6 4m 40 - 50%.

Hoéa chat: Kali Silicate (K,SiO3) 1a tén ctia mot
ho cac hop chit vo co. Kali Silicate co cong
thire K»Si0Os, 1a chit rin mau tréng hodc dung
dich khong mau, ngudn gdc tir An Do.

Thiét bi dung cu:

- Tu siy thi nghiém Memmert - Model: UN260.
- Xuat xu: Dtic.

- Can dién tir Ohaus c6 d6 chinh xac 0,001 (g).

- May do d6 am gd, hang san xuat: Murray Latta
Progressive Machine, Model: Orion 910, Xuat
xu: My.

- Thudce kep dién tir c6 dd chinh xac 0,02 (mm).

- Nigoai ra c¢6 binh hut 4m, ging tay, khau trang,
dtia thuy tinh, ca dong hoéa chat, khay nhua va
mot sb vat dung can thiét.

Hinh 6. Thiét bi do d6 4m gd
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Hinh 7. Thyc nghiém xir ly gb Cao su

2.2. Phuwong phap nghién ciru
2.2.1. M6 hinh thi nghié¢m

Nguyén Canh (1993) d xac lap phuong phap quy
hoach thuc nghiém: dua vao phuong é4n da chon
mirc va khoang bién thién céc thong sé dau vao &
dang ma hoa dugc xac dinh do dac diém cua qua
trinh nghién ctru thuc nghi¢m nén mo6 hinh dugc
bién dién dudi dang mé hinh bac 2. S6 muc thi
nghiém 13 5 bao gdbm mirc co s¢ (muc diém 0 -
muc trung tdm), mac trén (+1), mac dudi (-1)
mirc sao trén (+a)), mirc sao dudi (-a).

S thi nghiém can phai tién hanh 1a:

N=N; +Ng=2+Np=2"+2x2+5=13
Trong dé: k: théng s6 dau vao, k = 2;
2% =4 b thi nghiém & murc trén va dudi;
3: sb thi nghi¢m ldp thyc hién & muac
trung tam.
Mo hinh nghién ctru gdm c6 cac yéu t6 dau vao
ky hiéu 1a: X;: ndng d6 (K»SiOs) (%), Xp: thoi
gian xir 1y (gio) va cac yéu td dau ra ky hiéu la:
Y,: d6 din no theo chiéu tiép tuyén (%), Ya: do
dan né theo chiéu xuyén tim (%), Y3: 6 dan né
theo chiéu doc thd (%).

Nong d6 K2SiOs (X1) Qua trinh
Thoi gian xtr ly (Xz) xtr ly gb Cao su

D& dan né theo chiéu tiép tuyén (Y1)
Do dan nd theo chidu xuyén tam (Y2)
D& dan né theo chiéu doc thd (Ys)

Hinh 8. M6 hinh thyc nghiém xir 1y gé Cao su

Dua vao két qua thi nghiém tham do véi khoang
bién thién nghién ctru rong, ta xac dinh mirc va

khoang bién thién cua cac thong s6 nghién ciu
dau vao duogc xac dinh nhu sau:

Bang 1. Murc va khoang bién thién cua cac yéu to nghién ctru

STT Cac théng sb Néng dé xtr Iy N (%) X Thoi gian xtr ly T (gid) Xa
1 Mtc sao trén +a = +1,414 27,07 4,414
2 Mtrc trén 1 25 4
3 Mlrc co sé 0 20 3
4 Mec duéi - 1 15 2
5 Mc sao duwdi -a = -1,414 10 1,686
6 | Khoang bién thién Al 5 1
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Bang 2. Bang ma tran thi nghiém

STT Dang ma hoéa Dang thwe

X1 X2 N T
1 1 1 25 4
2 1,41421 0 27,07 3
3 -1 1 15 4
4 -1 -1 15 2
5 1 -1 25 2
6 0 0 20 3
7 0 -1,41421 20 1,586
8 0 1,41421 20 4,414
9 -1,41421 0 10 3
10 0 0 20 3
11 0 0 20 3
12 0 0 20 3
13 0 0 20 3

2.2.2. Phwong phap thwc nghiém

Sau khi chuan bi nguyén liéu, dung cu thi
nghiém va bd tri thi nghiém, hoa chit duoc pha
theo dung ty 1& timg nghiém thirc, gé Cao su
dugc dua vao timg khay theo bd tri thi nghiém.
Mau gb sau khi xir 1y héa chat v6i ndng do va
thoi gian tuong img duoc hong phoi va siy trong
ti sy nhiét d6 100 + 5°C dén khi g6 kho kiét. Sau
d6 tién hanh ci4n mau thi nghiém ghi nhan khéi
luong, kich thude cac chiéu thé va cho vao binh
dung nuéc (dé cho mau tu do hut nuée). Sau timg
thoi gian nhét dinh: 2 gio ngay tha 1, 2, 4, 7, 12
va 20 ngdy can lai mau gd, do kich thudc theo
chiéu tiép tuyén, xuyén tam, doc thé. Vé sau ci
10 ngay can va do mau 1 14n cho dén khi miu gb
khong ting 1én nita thi két thuc thi nghiém, thoi
gian quan st toi thiéu 13 30 ngay dém.

2.2.3. Xdc dinh cdc thong sé cong nghé sau
xur ly

Xéc dinh ty 1& din nd theo cac chiéu cua gb (Lé
Xuan Tinh, 1998) tién hanh do kich thudc cua
mAu thir theo ba chidu thd gd: chiéu tiép tuyén
(TT), chidu xuyén tam (XT) va chiéu doc thé
(DT), chinh xac dén 0,01 mm. Do & trang thai
kho kiét va trang thai ngdm nudc. Strc dan nd
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dugc biéu thi bang ty 1& % gitta lwong dan nd so
v6i kich thudc ban dau goi 1a ty 1¢ dan no. Ty 1¢
dan no: Dung mau gd di sdy khé kiét. Po kich
thude 3 chiéu chinh xac dén 0,01 mm ¢6 1, aj,
bi. Sau d6, mau duoc dem di hit nude dén bio
hoa (kich thuéc 2 lan do lién tiép khong thay
d6i), 1ay mau ra do lai kich thudc cé 1o, ay, b,.
Cong thure xac dinh ty 1¢é dan né nhu sau:

N L, -1
Chiéu doc thd: Y; = 2—Lx100 (1)
1

Y N n a, -a,

Chi€u xuyén tam: Yy = x100 )
a]

s A <A A bz - b1

Chiéu tiép tuyén: Yy = x100 3)

1
Trong do: 1, a, b: Kich thude chiéu doc tho,
xuyén tam, tiép tuyén. .
Y, Y, Yy: Ty 1€ dan nd t6i da theo 3 chiéu.

2.2.4. Tinh todn va xi¢ ly 56 li¢u

St dung phan mém Design Expert 11 dé xéc
dinh cac hé sb hdi quy, phan tich phuong sai
theo mo hinh théng ké thuc nghiém trong céc bai
toan quy hoach thuc nghiém. Sir dung phin mém
Matlab dé giai bai toan t6i vu mot muc tiéu va
da muc tiéu.



Tap chi KHLN 2025

Lé Quynh Nhu ef al., 2025 (S6 4)

I11. KET QUA VA THAO LUAN

Theo ké hoach thuc hién tién hanh thuc nghiém
xtr Iy gb Cao su bang Kali Silicate (K,SiOs3) voi
13 nghiém thirc. Céc thi nghiém da yéu té dugc
thuc hién dé danh gia anh huong cuia héa chét xur
ly Kali Silicate (K,SiO3) dén tinh chat vat 1y ctia

gd vé ty 1& dan nd (truong nd) cua gd theo cac
chiéu tiép tuyén, xuyén tam, doc thd cua gd sau
khi xir Iy. Céc thi nghiém duoc tién hanh dwa
trén ma trdn thi nghiém x&y dung theo quy
hoach thyc nghiém bac II bit bién quay Box -
Hunter. Két qua thuc nghiém dugc trinh bay
trong bang 3.

Bang 3. Bang két qua nghién ctru xtr Iy g Cao su bang Kali Silicate (K,SiO3)

STT X1 X2 Y1 Y2 Y3
1 1 1 3,47 1,67 0,33
2 1,41421 0 2,98 1,35 0,34
3 -1 1 6,11 4,24 0,65
4 -1 -1 8,24 5,79 0,98
5 1 -1 3,97 1,67 0,35
6 0 0 4,56 2,48 0,42
7 0 -1,41421 6,33 4,26 0,74
8 0 1,41421 5,24 3,47 0,61
9 -1,41421 0 8,29 5,78 0,85
10 0 0 5,06 2,89 0,51
11 0 0 5,11 3,05 0,48
12 0 0 4,76 2,96 0,41
13 0 0 4,32 2,71 0,45

Theo két qua nghién ciru ¢ bang 3, dé tién hanh
xac dinh phuong trinh tuong quan cua cac
thong s6 cong nghé diu vao va dau ra, ching
t6i tién hanh dung phuong phap bé mit déap
rmg, phan tich Anova va kiém tra muc ¥ nghia
ciia cac hé sd theo chuan Student; cac gia tri
thuc nghiém dugc kiém dinh theo chuén Fisher.
Tu d6, xac dinh phuong trinh twong quan véi
céc hé s6 hdi quy cho phuong trinh Y; va Ya, Vs
dic trung cho ty 1& din no theo tiép tuyén,
xuyén tam va doc thd (%).

3.2. Két qua nghién ciru xac dinh d9 din né
ciia gb theo chiéu tiép tuyén sau khi xir Iy (Y)

Dua vao phuong phap quy hoach thyc nghiém
theo phuong an thuc nghiém bat bién quay bac
II cia Box - Hunter trén 13 nghiém thirc, chung
t61 thu duoc két qua cho thiy, mdi quan hé giira

ndng do hoa chit K,SiO; (X)) va thoi gian xir Iy
(X2) v&i d6 din né theo chiéu tiép tuyén (Y5),
thé hién qua phuong trinh twong quan. Dya trén
két qua thuc nghiém va phan tich hdi quy da
yéu td, sau khi loai trir cac hé sb cd muc y
nghia P > 0,05, thu dugc phuong trinh hdi quy
mo ta mdi quan hé gitra cac thong s6 cong nghé
(X1, X>) dén d6 din no theo chiéu tiép tuyén
(Y1) nhu sau:

Y1 = 4,76 - 1,8.X1 - 0,5214.X2 + 0,4075.X1.X2 +
0,3709.x,%+ 0,4459.x," 4)
Qua phén tich cho thay, cac hé s6 hdi quy déu
dam bao do tin cdy véi muc y nghia o = 0,05
voi Fy = 0,98 < F, = 6,59 tirc m6 hinh dam bao
tuong thich.

Vay phuong trinh hdi quy (4) tim dugc thong sb
daura Y, tuong thich véi thuc nghiém.
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Hinh 9. D6 thi thé hién mdi quan hé ndng d6 X, thoi gian X, ty 18 dan né theo chiéu tiép tuyén Y,

Thong qua d6 thi hinh 9 biéu thi mdi quan hé
giita ndng d6 Kali Silicate (K,Si03) va thoi gian
xtr ly d&én ty 18 dan né cua gd Cao su theo
phuong tiép tuyén, mdi quan hé nay thé hién qua
d6 thi 2D, 3D va d6 thi thé hién tuong thich giita
ly thuyét va thyc nghi¢m.

D6 thi 3D biéu dién phuong trinh twong quan mbi
quan hé ndng d6 Kali Silicate (K,SiO3) va thoi
gian xir ly (X;, X,) va ty 1é dan n& cia gb theo
phuong tiép tuyén (Y,) bang mién Iudi trong
khéng gian, mién ludi biéu dién cac gia tri thoa
mian diéu kién rang budc X, X,. pé quan sat va
x4c dinh mién t6i wu cu thé hon, chiéu do thi 3D

1én hé mat phang 2D, qua d6 thi mdi quan hé gitra
X1, X», Y, trong mit phang 2D. Quan st thiy dd
thi chia thanh cic ving c¢6 mau sic khac nhau
tuong ung voi cac gid tri khac nhau. Vung mau
do dat gia tri 16n nhét trai dai vé phia mau xanh
duong dat gia tri nho nhat. Ham t6i vu Y| — min
nén mién tdi wu Y, thudc ving mau xanh.

Ham do dan no duoc tdi wu hoa theo phuong
trinh (4).

Ham muc tiéu: Y| — min
Céc diéu kién rang budc:

1414 <xi<+1414:i=1-2

Bang 4. Gi4 tri toi vu ham ty 1& dén nd theo chiéu tiép tuyén cua gb Y,

Théng so dau vao Gia tri Théng s6 dau ra L
STT Gia tri toi wu
Dang ma héa | Dang thwec | Dang ma héa Dang thuwc Dang ma héa Dang thwc
1 X4 N 1,414 27,07%
- Y4 B 2,9547%
2 X2 T -0,0615 2,935 gio

Gd Cao su la nguyén li€u ty nhién, tinh chét vat
Iy nhu co dan, hut nudc, cudong do... khac nhau
theo timg chidu huéng. Theo chiéu tiép tuyén day
la huéng dan né manh nhit do anh huong tir cac
vong sinh trudng, dung dich Kali Silicate kho
thAm thiu déu & hudng nay, va cau trac thay dbi
hinh hoc do cac vong sinh truéng c6 mat do té
bao khong déu diéu nay khién viéc hinh thanh
16p silica khong ddng nhat, dan dén hiéu qua
giam din nd kém hon chiéu xuyén tam va doc thg
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nhung van mang két qua cai thién co y nghia.
biéu nay duoc thé hién & bang 4 voi ham Y, dat
gid tri t6i wu nho nhét 13 2,9547 (%) v6i ndng d6
K5Si0; 1a X; = 1,414 (N = 27,07%) va thoi gian
xt 1y 1la X, =-0,0615 (T = 2,935 (gio).

3.3. Két qua nghién ciru xac dinh d din né
ciia gb theo chiéu xuyén tim sau khi xir 1y (Y3)

Dua vao phuong phap quy hoach thuc nghiém
theo phuong 4n thuc nghiém bat bién quay bac I
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cua Box-Hunter trén 13 nghiém thuc, chung to6i
thu duoc két qua cho thiy, mbi quan hé giira
ndng d6 hoa chat K,SiOs (X)) va thoi gian xur 1y
(X») voi do dan no theo chidu xuyén tam (Y),
thé hién qua phuong trinh twong quan. Dya trén
két qua thuc nghiém va phan tich hdi quy da yéu
t6, sau khi loai trir cic hé s6 c6 muc y nghia
P > 0,05, ching t6i thu duoc phuong trinh hdi
quy mé ta mdi quan hé giita cic thong sd cong

Do truong no xt (%)

B: Thoi gian {phut)
Do truong no xt (%)

A:Nong do (%)

nghé (Xi, X2) dén do din nd theo chiéu xuyén
tam (¥,) nhu sau:

Y, =282 - 1,62.x; - 0,3334.x, + 0,3875.x1.X2 +
0,2804.x, + 0,4304.x,° (5)
Qua phan tich cho thdy, cac hé sé hdi quy déu
dam bao do tin cdy vdi muc ¥y nghia o = 0,05
voi Fy = 2,1 < Fp = 6,59 tirc md hinh dam bao
tuong thich.

Vay phuong trinh hoi quy (5) tim dugc thong s6
dau ra Y; tuong thich véi thue nghi€ém

MNormal Plot of Residuals

Normal % Probability
-

Externally Studentzed Residuals

Hinh 10. D6 thi thé hién mdi quan hé nong d6 X,thoi gian xir 1y X,
va ty 1€ dén no theo chiéu xuyén tam Y,

Thong qua dd thi hinh 10 biéu thi mdi quan hé
gilta nong d6 Kali Silicate (K,Si03) va thoi gian
xt ly dén ty 1¢ dan nd cua gd Cao su theo
phuong xuyén tim, mbi quan hé nay thé hién
qua dd thi 2D, 3D va d6 thi thé hién twong thich
giita Iy thuyét va thuc nghiém.

Do thi 3D biéu dién phuong trinh tuong quan
mdi quan hé ndng d6 Kali Silicate (K,SiOs3) va
thoi gian xir 1y (X;, X,) va ty 1¢é dan no cia gb
theo phuong xuyén tim (Y,) bang mién ludi
trong khong gian, mién luéi biéu dién cac gia tri
théa man diéu kién rang budc X, X,. bé quan
sat va xac dinh mién tdi wu cu thé hon, chiéu dd

thi 3D 1én hé mit phang 2D, qua d6 thi mbi quan
hé gitta X, X5, Y3 trong mat phéng 2D. Quan sat
thdy d0 thi chia thanh cac ving c6 mau sic khac
nhau tuong Gng céc gié tri khac nhau. Ving mau
do6 dat gia tri 1on nhét trai dai vé phia mau xanh
duong dat gia tri nho nhat. Ham ti wvu Y, — min
nén mién tdi wu Y thudc ving mau xanh.
Ham d6 dan no duoc t6i wu hoa theo phuong
trinh (5).
Ham muc tiéu: Y> — min
Céac diéu kién rang budc:

-1,414 <xi<+1414;,i=1-2.

Biang 5. Gia tri tdi vu ham ty 18 din né theo chiéu xuyén tam Y,

Théng s6 dau vao Gia tri Théng sé daura )
STT Gia tri t6i wu
Dang ma héa | Dang thwc | Dang ma héa Dang thuwc Dang ma hoéa Dang thwc
1 X4 N 1,414 27,07%
Y2 C 1,0632 %
2 Xz T -0,2492 2,751 gio
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Vi két qua trén cho thay, Kali silicate phan b
kha ddng déu theo chiéu xuyén tdm nén lam
giam din né twong déi tot, tia gd Cao su va
thanh mach g gitp thdm thau vira phai nén dat
hiéu qua ty 1& dan noé thip. Qua bang 5 cho
thay, ham Y, dat gia tri t6i wu nho nhit la
1,0632 (%) véi nong do K,Si0s 1a X, = 1,414
(N =27,07%) va thoi gian xtr 1y 1a X, =-0,2492
(T =2,751 (gio)).

3.4. Két qua nghién ciru xac dinh d din né
ciia gb theo chiéu doc thé sau khi xir Iy (Y3)

Dua vao phuong phap quy hoach thuc nghiém
theo phuong 4n thuc nghiém bat bién quay bac II
cua Box - Hunter trén 13 nghiém thure, chung toi
thu dugc két qua cho thdy, mbi quan hé giira
nong d6 hoa chit K,SiOs (X;) va thoi gian xir 1y

Do truong no dt (%}

Do truong no dt (%)

8: Thoi gian (phut)

(X») v6i @6 din ng theo chiéu doc thé (Y3), thé
hién qua phuong trinh twong quan. Dua trén két
qua thue nghiém va phan tich hdi quy da yéu tb,
sau khi loai trr cac hé s6 c6 muc ¥y nghia
P > 0,05, ching t6i thu dwgc phwong trinh hdi
quy md ta méi quan hé giira cac théng sb cong
nghé (X;, Xz) dén d6 dan né theo chiéu doc thé
(¥3) nhu sau:

Y; =0,4540 - 0,2089.x, - 0,0667.x, +
0,0775.x1.X2 - 0,0561.x,>+ 0,0961.x,> (6)
Qua phén tich cho thay, cac hé s6 hoi quy déu
dam bao d¢ tin cdy véi mic y nghia o = 0,05
voi Fy = 3,2 < F, = 6,59 tirc md hinh dam bao
tuong thich.

Vay phuong trinh hdi quy (6) tim duoc thong sb
dau ra Y, tuong thich voi thuc nghiém.

Mormal Plot of Residuals

Normal % Probabiiy
e
anp

T T T T T T T T
400 300 200 D0 00O 00 100 300

Externally Studentized Residuals

Hinh 11. D) thi thé hién mdi quan hé ndng d6 X;,thoi gian xur 1y X,
va ty 1¢ dan n¢ theo chiéu doc thé Y;

Thong qua do thi hinh 11 biéu thi mdi quan hé
giita ndng d6 Kali Silicate (K,Si03) va thoi gian
xt ly dén ty 1¢ dan nd coa gd Cao su theo
phuong doc thé, mdi quan hé nay thé hién qua
db thi 2D, 3D va db thi thé hién tuong thich giira
1y thuyét va thyc nghiém.

Do thi 3D biéu dién phuong trinh twong quan
moi quan hé nong d6 Kali Silicate (K»SiO3) va
thoi gian xir 1y (X;, Xo) va ty 1é din no cia gb
theo phuong doc th (Y3) bang mién ludi trong
khéng gian, mién ludi biéu dién cac gia tri thoa
mian diéu kién rang budc X;, X,. bé quan sat va
xé4c dinh mién t6i wu cu thé hon, chiéu d6 thi 3D
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Ién hé mat phéng 2D, qua dd thi mbi quan hé
gitta X;, X5, Y3 trong mat phéng 2D. Quan sat
thdy db thi chia thanh cic ving c6 mau sic khac
nhau tuong tmg cac gia tri khac nhau. Vung mau
do dat gia tri 16n nhat trai dai vé phia mau xanh
duong dat gia tri nhé nhat. Ham t6i wu Y3 — min
nén mién tdi wu Ys; thudc vung mau xanh.

Ham d¢ dan no duoc tdi wu hoa theo phuong
trinh (6).

Ham muc tiéu: Y3 — min
Céc diéu kién rang budc:

A 4l4<xi<+1,414;i=1-2
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Bang 6. Gia tri tbi wu ham ty 1¢ dan no
theo chiéu doc thé Y;

Th:)ng‘so Gia tri Thc:ng sO
dau vao ; daura Gid tri
ia tri
STT FO
Dang Dang| Dang | Dang Dang Dang| toiwu
ma <1 ma
.| thwc |mahoda| thuc ) thuwc
hoéa hoa
1 X4 N 1,414 (27,07%
Y D (0,0417%
2 | X | T |-02231 29,;8 ? °

Sau khi xu ly, Kali Silicate phan ung tao thanh
16p silica trong long té bao va khe giita cac té
bao theo chiéu doc thd dng mach gd Cao su dai
va lién tuc nén dung dich K,SiO3 d& tham doc
theo thd. Nhung vi gb dén nd rat it & hudng doc
thd nén hiéu qua giam din né khong rd rét, két
qua bang 6 cho thay, ham Y; dat gia tri toi wu
nhoé nhit 1a 0,0417 (%) véi nong d6 K,SiOs 1a
X; = 1,414 (N = 27,07%) va thoi gian xu ly 1a
X, =-0,2231 (T = 2,78 (gi0)).

IV.KET LUAN

Nghién ciru xir Iy bién tinh cho g& Cao su cho
thy, lam tang kha ning thay ddi co tinh cua gb
sau khi dugc xur ly. Kali Silicate (K2SiOs) 1a mot
dang mudi silicate tan trong nudc, co6 kha ning
tham nhap vao ciu tric gd va khi siy kho s& tao
thanh 16p mang silica vo co c6 kha ning chng

thim nudc tao 16p mang ngin 4m, giam thim hiat
nude, on dinh kich thude gS giam hién tuong
dan né hodc co rut do thay ddi do 4m. Voi két
qua cho thay, ty 1¢ dan no theo cac chiéu thd tiép
tuyén, xuyén tim va doc thé gd co bién dong
giam. Nghién ciru ciing tim ra gia tri t6i wu cta
thong s6 cong nghé véi ndong do K,Si0; 1a X, =
1,414 (N = 27,07%) va thoi gian xu ly 1a X, =
0,348 (T = 3,348 (giv)) lam ty 1& dan né gd theo
chidu tiép tuyén l1a 2,9547% trong khi d6 mau
ddi chung 1a 6,4813% giam duoc 45%, ty 1€ dan
nd gd theo chidu xuyén tam 1a 1,0632% mau dbi
chimg 1a 4,1366% giam dugc 25% va ty 1€ dan
né gd theo chiéu doc thd 1a 0,0417%, mau d6i
chtng 0,6793% giam 6%. Két qua nghién ciru s&
g6p phan ting kha niang 6n dinh kich thudc cho
gb Cao su, khang dugc thdm hut nuéc va chét
1ong dicu nay ting d6 bén cho gb mic du day 1a
loai gb c6 dd bén va kha nang co tinh kha thap.
Nghién ctru c6 y nghia trong tmg dung thuc tién
v6i két qua dat dugc sau khi xir 1y s& Gng dung
trong qua trinh san xuat san phim gd noi thét tai
céc doanh nghiép, dac biét trong xir 1y bién tinh
go Cao su trudc khi gia cong cac san pham noi
that va cong trinh.

Loi cam on: Tran trong cam on Truong Dai hoc
Néng Lam Tp. Ho Chi Minh da hé tro kinh phi

cho viéc thuc hién nghién ciru nay.
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