Cong nghiép rung

NGHIEN CUU MOQT SO TiNH CHAT VAT LY CUA COMPOZIT TU
GO BO PE (Styrax tonkinensis) VA NHUA PHENOL FORMALDEHYDE

Nguyén Minh Ngoc!, Vii Manh Tuong’
L2 Trwong Pai hoc Lam nghiép

TOM TAT

B& dé (Styrax tonkinensis) 1a loai cdy phat trién nhanh. Gd B dé c6 mau sang, thé thing, min, mém, dé gia
cong. Tuy nhién, do sinh trrong nhanh nén tinh chat ctia n6 khong ddng déu, dic biét 1a kich thudc khong on
dinh khi str dung. Nhim nang cao d6 on dinh kich thudc cua gd Bo dé, nghién ctru nay da tién hanh ap dung
phuong phép tim chan khong-ap lyc dé tao vat liéu compozit gd va nhya Phenol formaldehyde (PF). Mot sb
tinh chat vat Iy cua compozit gd BS d& va nhwa PF d3 duoc x4c dinh gdbm: d6 ting khéi lugng (WPG), do tang
thé tich (VPG), d6 hit nudce, do truong né thé tich. Ngoai ra, nghién ctru con phan tich anh hudng cia ndng do
dung dich nhya PF sir dung dén cac tinh chét vat Iy cia compozit g6 Bd dé va nhya PF. Két qua nghién citru
cho théy, da c6 mot lugng nhya PF ton tai trong vat liéu compozit. WPG dat t6i 41% va VPG dat téi 6,65%.
Ddng thoi, vat liéu compozit 6 dd hut nude va do truong né thé tich nho hon nhidu so véi gd Bd dé khong xur
ly. Po hat nudc giam téi 40% va do truong nd thé tich giam téi 70%. C6 thé thay viéc tao vat liéu compozit

bang phuong phap ngam tim nhya PF da cai thién dang ké chat lugng gb Bo dé.
Tir khoa: Compozit g6, do din né, do hat nwéc, gb Bo dé, Phenol formaldehyde.

I. PAT VAN PE

Cay Bb d& (Styrax tonkinensis) phan bd tu
nhién & mot sb quéc gia nhu Viét Nam, Lao,
Thai Lan, Indonesia. Tai Viét Nam, BO dé
phan bd tir Nghé An, Ha Tinh tré ra, ving
phan bd nhiéu nhit 13 doc thung liing song Lo,
song Chay, song Hong va tiép dén 1a Bic
Giang, Thai Nguyén, Hoa Binh... Cay Bo dé
sinh truong nhanh. G& Bb dé ¢6 uu diém nhu:
méu sang, thd thang va min, gd mém, nhe, dé
gia cong cat got... Tuy nhién, do sinh truong
nhanh, gb thuong dugc khai thac sém, do do ti
1€ g5 tudi non cao, dd bén co hoc thép, do 6n
dinh kich thu6c kém va khong dong déu... giy
khoé khan cho gia cong ché bién. Vi vay, hién
tai gd Bd dé méi chi duoc str dung 1am nguyén
lidu cho san xuat van dan va bot gidy. Diéu nay
d3 1am han ché pham vi sir dung loai gd nay.

Nhitng nim gan day, véi sy phat trién cia
nhiéu cong nghé cao dé tao san pham mai tir
g0 rimg trong nhu: san xuét van ghép thanh, gb
ghép khéi (Glulam) 1am nguyén liéu san xuét
cac cdu kién xay dung dung ¢ diéu kién tiép
xuc véi moéi truong ngoai troi. VOi cac ung
dung nay, gd nguyén liéu can duoc xir 1y voi

nhiéu loai hoa chit nham chéng lai tac dong
ciia sinh vat hai gd. Trudc ddy, mot trong
nhitng loai hop chat nhu CCA (chromated
copper arsenate) dugc sir dung rat phd bién.
Nhung do cac van dé lién quan dén méi truong
nén hién tai nhidu céng nghé di 4p dung cac
loai hop chét khac nhu ACQ (alkaline copper
quaternary) va CuAZ (copper azoles). Go dugc
xtr 1y bang céac loai hop chat nay vé co ban dap
ung duoc yéu cau chéng lai sinh vat hai go,
nhung kha ning dan dinh cua ching déu giam
dang ké.

Bén canh d6, v6i giai phap ngdm tim nhia
nhiét rin (Phenol formaldehyde hoic Ure
formaldehyde) vao gb nguyén khéi dé tao vat
li¢u compozit, nhiéu nghién ctru da chi ra, vat
liéu compozit dugc tao ra tu g5 va dung dich
nhya gdc phenolic co thé cai thién duoc cac
tinh chét cua gb nhu: do bén co hoc, kha nang
chéng sinh vat pha hai cling nhu do on dinh
kich thude...

Manabendra Deka va C. N. Saikia (2000) da
nghién ctru anh hudng cua 3 loai nhya PF, MF
Formaldehyde), UF  (Urea
Formaldehyde) dén d6 6n dinh kich thuéc cua

(Melamine
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gd Gao (Anthocephalus cadamba). Két qua cho
thdy, khi xir 1y voi nong d6 nhua 1a 30%, &
nhiét do 90 - 100°C, ap suit 75 psi, do ting
khéi luong (WPG) dat khoang 33 - 35%, d6 on
dinh kich thudc cia gb ting 1én 70,59% voéi
nhua PF, 68,23% v&1 nhua MF va 48,5% véi
nhya UF. Cling voi gia tri WPG nay, hiéu qua
chiu am (MEE) cua g6 di ting 1én 31 - 47%.
Do 6n dinh kich thude ciia gd van khong doi
khi thir nghiém 1ap lai v6i mau gb ¢ cac didu
kién udt va kho. Ngoai ra, kha nang chong moi
(Odontotermis spp.) ctia gb sau xur ly ting lén,
do6 bén udn tinh va md dun dan hdi cua gb
ciing tang lan luot khoang 12 - 20% va 5 - 12%
khi WPG = 33 - 35%. T. Furuno va c{ng su
(2003) da nghién ctru xur 1y gd Liéu sam Nhat
Ban (Cryptomeria japonica) bang nhua PF
phan tir lwong thip téng hop trong diéu kién
trung tinh va kiém. Két qua thé hién, do 6n
dinh kich thudc cua gd ting 1én dén 60% khi
xtr Iy voi ndng d6 nhwa 1a 30%. G sau khi xir
1y voi dung dich c6 ndng d6 15% cho nhya PF
trung tinh va 10% cho nhya PF kiém da c6 kha
nang chéng chiu duoc muc trrflng va muc nau.
Bing phuong phap chup anh hién vi dién tir
quét (SEM) da xac dinh dugc nhya PF phan tu
luong thap d3 thdm vao vach té bao gd, va lam
cho cai thién dd 6n dinh kich thudc va kha
ning chéng sinh vat hai gb. Két qua nghién
ctru ciia Ly Tudn Trudng va Vii Manh Tudng
(2016) vé anh huong cua thoi gian say sau khi
tam don thé nhya PF vao g5 Keo lai dé tao vat
liéu compozit dd chi ra, thoi gian sdy c6 anh
huong dang ké dén tinh chat cua vat liéu
compozit. Cu thé, do tang khdi lugng cua mau
compozit khoang 14 - 15%, d6 am thing bang
giam 40%, do hut nudc giam khoang 37%, dd
6n dinh kich thudc ting khoang 40 - 50% so
voi gb nguyén.

Tuy nhién, cho dén thoi diém hién tai rat it
cong trinh nghién ctru cong bd viée tao vat liéu

compozit tir g BO dé va nhya gbc phenolic,
bai bao nay sé& trinh bay mot sd tinh chét vat 1y
clia compozit tao ra tir gd BO dé& va nhua
Phenol formaldehyde (PF) véi noéng do st
dung nhya khéc nhau.

IL VAT LIEU, PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

- Nguyén liéu gb: G B6 dé 8 tudi, khai thac
tai Tuyén Quang.

- Hoa chét:

+ Phenol 98% (P);

+ Dung dich Formalin 37% (F);

+ Dung dich NaOH 40%.

2.2. Phuong phap nghién ctru

a. Tao mdu gé thi nghiém

+ Tiéu chuin lay mau: ISO 3219-1975 (G&
- Yéu cau va phuong phap cit mau cho xac
dinh tinh chit co ly); ISO 4860-1982 (G -
Xac dinh d dan né thé tich).

+ Kich thuéc mau: Doc thé x Xuyén tim x
Tiép tuyén = 30 mm x 20 mm x 20 mm.

+ S6 lwong mau: 10 mau/ché do xur 1y.

+ Do 4m mau gb trude khi xir 1y: 12 - 15%.

b. Téng hop dung dich nhwa

- Ti1é mol hon hop: P : F: NaOH : H,0 =1
:1,5:0,25:7,5.

- Céc bude tién hanh:

Trong nghién ctru di ty téng hop nhua
Phenol formaldehyde c6 kha nang tan trong
nude va do nhdt thap theo cac bude:

Budc 1: Hoa 1éng Phenol & nhiét d§ 50-
55°C, can luong Phenol can dung cho vao binh
3 ¢o.

Budc 2: Cho lwong dung dich NaOH ndng
do 40% vura du vao binh & budce 1, phan ung
10 phut, nhi¢t do 55°C.

Buéde 3: Cho 80% lugng Formalin (37%)
can dung vao binh ba cd & budc 2, tang nhiét
d6 1én 80°C, duy tri trong 60 phit.
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Budc 4: Giam nhiét do xudng 60°C, tiép tuc
cho lugng Formalin con lai vao budc 3. Tang
nhiét d6 1én 80°C, duy tri trong 120 phut.

Budc 5: Lam ngudi dén 30°C, thu san pham

nhwa PF dung dé xu 1y gd Bo dé.
- Tinh chit dung dich nhua PF tong hop
theo quy trinh va didu kién cta nghién ctru

dugc trinh bay trong bang 1.

Biang 1. Tinh chit dung dich nhya PF dung dé tao compozit gb B6 dé

TT Chi tiéu danh gia Pon vi tinh Gia tri Phwong phap danh gia
1  Mausic - Nau d6 Mit thudng
2 Do nhét mPa.s 60,5 GB/T 14074-2006
3 Ham luong kho % 48,5 GB/T 14074-2006
4 Do hoa tan trong nudc Lan >6 GB/T 14074-2006

c. Tao vat liéu compozit tir gg Bé6 dé va
nhwa PF

- Két cu vat lidu: Vat lidu compozit gb Bd
dé va nhya PF tao ra theo muc dich ctia nghién
ciru nay 1a loai vat li€u compozit véoi vat lidu
cdt 1a gb Bo dé dang khdi, vat liéu nén 1 nhwa
PF sau khi da tu trong té bao gb Bb dé.

- Phuong phép ché tao vat liéu compozit gb
B6 dé va nhwa PF: V&i muc dich dé ra cua
nghién cuu, trong thi nghiém da ap dung
phuong phap tdm chan khéng-ap luc dé dua
dung dich nhwra vao gd, sau do tién hanh xir Iy
dé nhwra PF da tu trong té bao go.

- Nong d6 dung dich nhya dwa vao xur 1y:

Can ctr muc tiéu cua nghién ctru 1a danh gia
anh huong cua ndng do dung dich nhya dén
mot sb tinh chat vat ly ctia compozit. Do do,
trong thi nghiém da tién hanh chon 05 cap
ndéng d6 dung dich nhya PF dé thuc hién. Céc
cdp nong 46 goém: 15%, 20%, 25%, 30%,
35%. Néng do dung dich duoc xéac dinh dya
trén ham luong chéat kho trong dung dich dé
tinh toan.

- Piéu kién tdm chan khong-ap lyc:

+ D9§ chan khong: 60 mmHg;

+ Thoi gian duy tri chan khong: 1 h;

+ Ap luc sau giai doan chan khong: 7 bar;

+ Thoi gian duy tri 4p luc: 1,5 h;

+ Nhiét d6 khi tAm: nhiét do phong (25 - 30°C).

- Diéu kién xir Iy mau sau khi tam:

Mau sau khi tim hoa chat dugc dua vao siy
& nhiét d6 thay doi theo 3 giai doan. Cu thé:

- Giai doan 1: 60°C, thoi gian 4 h;

- Giai doan 2: 90°C, thoi gian 8 h;

- Giai doan 3: 140°C, thoi gian 2 h;

- Giai doan 4: dé mau ngudi ty nhién trong
th say.

d. Xac dinh cdc chi tiéu danh gia chdt lwong
compozit g6 B6 dé va nhwa PF

- X4c dinh d¢ ting khéi luong (WPG)

Do tang khéi luong mau dugc xac dinh theo
cong thirc:

WPG (%) = [(m; — m,)/m,] x 100

Trong do:

m, - khéi lugng miu gd kho kiét;

m; - khdi luong mau compozit kho kiét sau
khi sdy giai doan 3.

- X4c dinh d6 ting thé tich (VPG)

Do tang thé tich miu dugc xac dinh theo
cong thirc:

VPG (%) = [(V1—V,)/V,] x 100

Trong dé: V- thé tich mau gd kho kiét;

Vi- thé tich mau compozit kho

kiét sau khi sdy giai doan 3.

- Xac dinh d6 hat nudc:

Trong thi nghiém, mau gd B dé va mau
compozit tao ra dugc ngadm nudc trong thoi
gian 8 ngay ¢ nhiét do 20°C.
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Do hut nudc duge xac dinh theo cong thirc:

WA (%) = [(m; - m;)/m;] x 100

Trong do:

m;- khdi lugng miu gd/compozit kho kiét
trudc khi ngam nudc (g);

m,- khdi lugng mau gd/compozit sau khi
ngam nuoc (g).

- Xac dinh d0 truong né thé tich

Do truong ng thé tich duoc tinh theo cong
thirc:

VS (%) = [(a;xb; — a,xb,)/ a,xb,] x100

Trong do: a, va a; lan Iuot 1a kich thudce
chiéu xuyén tdm ctia mau trude va sau khi huat
4m hodc hat nuéde (mm); b, va b, lan luot 1a
kich thudc chiéu tiép tuyén ciia méu trudc va
sau khi hat 4m hodc hut nudc (mm).
III. KET QUA VA THAO LUAN

Anh hwéng ciia nong do dung dich nhwa PF
dén dg tang khoi heong ciia mdau gé Bo dé

Véi muyc tiéu tao vat li€u compozit tir go va
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nhwa gdc phenolic, nghién ctru di tién hanh
dua dung dich nhwa PF vao gb Bd dé bang
phuong phap tim chan khong-ap luc. Dung
dich nhya PF trong thi nghiém dugc tong hop
& nhiét do 80°C trong mdi trudng kiém (pH =
9-10) dé tao ra nhwa PF c6 phan tir luong thap.
Vit liéu compozit gd va nhua gbc phenolic
duoc tao ra nhd co ché dong ran cta nhya PF
trong diéu kién nhiét do cao (nhiét do séy o
giai doan 3, 140°C).

Nham danh gia mirc d6 thim thau cta dung
dich nhya vao gs, thi nghiém da tién hanh xac
dinh d6 tang khdi lwong mau compozit sau khi
tam véi dung dich nhya PF co néng d6 khac
nhau. Céc thong sé coéng nghé khac duoc cb
dinh gém: ché d6 tAm chan khong-ap luc, ché
d6 say sau khi tam.

Két qua xac dinh do tiang khéi luong cua
mau compozit sau khi xir 1y thé hién trong
hinh 01.

—_
o
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Nong d6 dung dich xu 1y (%)

Hinh 01. P$ ting khoi lwong ciia miu gb véi ndng dd dung dich xir Iy khac nhau

Tir @6 thi hinh 01 ta théy, mau compozit tao
ra bang cach tim nhya PF vao gb Bo d¢ va say
theo ché do sdy thi nghiém thiét 1ap co khdi
luong ting 1én 1o rét so véi mau gob trude khi

dua vao xir Iy. Trung binh d6 ting khdi luong
bién dong trong khoang tir 22% dén 41%.
Ngoai ra, d6 thi hinh 01 con thé hién, khi miu
compozit tao ra véi néng dd dung dich nhya
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PF khéc nhau thi d6 ting khi lwong ciing khac
nhau. Cu thé, khi néng dd dung dich PF tang
lén thi d6 ting khdi lwong ciia mau compozit
tang 1én theo quy luat ham bac 2 v&i muc do
ting quan rat chit (R? = 0,99). Didu nay ching
t6, khi dung dich nhwa PF tim vao gd mot
lwong nhya nhéat dinh di thim thau vao gd va
ton tai trong té bao gd.

Anh hwéng ciia nong do dung dich nhwa PF
dén dé tang thé tich ciia mau compozit tir g6
Bo d@é

Theo 1y thuyét khoa hoc gd, vach té bao gb
dugc ciu tao tir cac don nguyén co ban 13 vi
soi. Céac vi soi do cac chudi xenluld lién két
v6i nhau dua vao céac luc lién két hoa hoc va
luc lién két hydro. Go s& bi thay ddi kich thudc
khi ¢6 hop chét nao d6 xam nhap vao khoang
tréng gifta cac vi soi lam cho khoang cach giira
chung thay dbi. Cac hop chit co thé ton tai
trong khoang tréng gitra cac vi soi 1 cac hop
chat chira nhém hydroxyl (-OH). Cac hop chét

nay s& ton tai trong khoang tréng clia cac vi soi
c4u tao nén vach té bao g thong qua lién két
hydro, dan dén 1am ting khoang cach giira cac
vi soi. Két qua 1a lam tang thé tich gd.

Trong nghién ctru, nhya PF dugc dua vao
trong gd bang phuong phap tim chan khong-ap
luc, v6i két qua danh gia do ting khéi luong
cia miu compozit cho thiy, di c6 mét luong
nhya nhit dinh ton tai trong do. Co nhiéu
phuong phép dé tim hiéu kha ning xam nhap
ciia nhya PF vao vach té bao gb. Mot trong
nhitng phuong phap don gian d6 la xac dinh do
truong nd vach té bao gd hay do ting thé tich
mau compozit so v6i thé tich mau gd trudc khi
xtr 1y ¢ cung diéu kién d6 am. Do ting thé tich
cia miu compozit kho tuyét déi trong nghién
clru ndy so voi mau gd kho tuyét ddi xac dinh
duoc v6i cac miu compozit xtr 1y bang dung
dich PF véi néng dd khéc nhau duogc trinh bay
trong hinh 02.
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Hinh 02. D) ting thé tich ciia miu g véi ndng dd dung dich xir Iy khac nhau

Két qua thi nghiém tir hinh 02 cho thiy,
méiu compozit c¢6 thé tich ting 1én dang ké so
v6i mau gd chua xur 1y khi & cing d am, kich
thude tang 1én 5,93 - 6,65%. Hon nira, khi
nong d6 dung dich nhya PF ting 1én thi do
tang thé tich mau ciing tang theo v&i quy luat

khé 16 (muc do twong quan rat chat, R =
0,97). Tur két qua nay c6 thé suy luan mot cach
dinh tinh 14 d4 c6 mot lugng nhat dinh nhya PF
ton tai trong vach té bao gd B dé. Hay noi
cach khéc, vat liéu compozit gd Bd dé va nhua
PF dugc tao ra co ciu triic co ban tuong dong
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v6i cdu truc cua vat liéu compozit voi vt liéu
cdt 1a té bao gb va vat liéu nén 1a nhya PF. Tuy
nhién, két qua nghién ctru nay chi c6 thé noi
1én 1a c6 sy ton tai ctia nhua PF trong vach té
bao gd, ma chua c6 du cin cir dé chi ra hinh
thire t6n tai (lién két) cua nhua PF va vach té
bao go.

Anh huéng cia nong do dung dich nhwa PF
dén dg hit nueée ciia mau compozit tir gé Bo dé

Do hut nude cta gbd 1a mot trong nhing chi
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tiéu quan trong dung dé danh gia hiéu qua xu
1y bién tinh ddi véi gd, ciing nhu danh gia chat
luong vat liéu gb néi chung. Trong nghién ctru
nay, do hut nuéc cia mau gd B dé khong xur
1y va mau compozit g Bd dé va nhya PF da
dugc xac dinh sau 8 ngay ngam nudc. B hut
nuéc cua gb Bd dé khong xur 1y sau 8 ngay
ngdm 1a 92.81%. Do hat nuéc cia mau
compozit gd Bo dé va nhua PF vé6i ndng do
khac nhau thé hién trong hinh 03.

10 15 20

25 30 35 40

Néng d6 dung dich xir 1y (%)

Hinh 03. P hit nwéc ciia miu gb véi ndng dé dung dich xir Iy khac nhau

Tir két qua thi nghiém ta thdy, do hat nudc
sau 8 ngdy ngam nudc clia mau compozit (55-
72%) thap hon khé nhiéu so voi mau gd B6 dé
khong xtr Iy. Nguyén nhan dan dén két qua nay
¢6 thé do miu compozit duoc tao ra bang cach
tam dung dich nhwa PF, trong qué trinh tim
mot phﬁn nhya PF d3 ton tai trong vach té bao
va rudt t& bao, vi vdy da giam khong gian dé
nude ¢o thé thim vao g5. Do d6, @6 hut nudc
ctia mau compozit thdp hon so voi miu gb Bo
dé khong xur 1y. Ngoai ra, khi nong do dung
dich nhya PF tang Ién thi lugng nhuya xam
nhap vao vach té bao va rudt t& bao ciing ting
1én da lam cho do hit nude clia mau compozit
giam xudng theo quy luat nhu hinh 03.

Anh huong cia nong dé dung dich nhwa PF
dén dj trwong né ciia mau compozit tir g6 Bo dé

Mot trong nhitng uwu diém cua vat liéu

compozit tur g5 va nhya nhiét ran ché tao bﬁng
phuong phép ngdm tdm 13 d6 6n dinh kich
thudc danh gia thong qua do truong nd cua vat
liéu khi ngdm nuéc. Nham danh gia hiéu qua
nang cao do on dinh kich thudc cua gd Bb dé
bang phuong phap tao vat liéu compozit theo
phuong phap ngadm tdm, nghién ctu nay da
tién hanh xac dinh do truong nd thé tich sau
khi ngdm 8 ngay trong nudc clia mau vt lidu
compozit gd B dé& va nhya PF, ciing nhu xéac
dinh d6 truong nd thé tich cua gb Bo dé dbi
chiimg (mau khong xir 1y).

Qua céc thi nghiém theo phuong phép mo ta
O trén, nghién ctru da xac dinh dugc do truong
nd thé tich ciia gd Bd dé di ching sau 8 ngay
ngam nuée 1a 12,23%. Do truong nd cia mau
compozit do nghién ctru tao ra voi né)ng d0 nhua
st dung khéc nhau duoc thé hién trong hinh 04.
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Hinh 04. D) truong né ciia miu compozit véi nong dd dung dich xir Iy khac nhau

Két qua thi nghiém chi ra, d6 truong né cua
mau compozit thip hon rit nhiéu so voi do
truong nd cua gb B6 dé ddi chung. Po truong
nd ciia compozit giam dén 70% d6i véi loai
compozit tao ra tur nhya PF co néng do 35%.
Ngoai ra, két qua con cho thiy, voi nong do
dung dich nhya sir dung tang Ién thi d truong
no cua compozit gidm di kha ro rét. Nguyén
nhan din dén hién twong nay c6 thé do khi
nhua PF tdm vao gd di c6 mot bd phén ton tai
trong khe hd gitra cac vi sgi nhu da duogc xac
dinh thong qua do ting thé tich & phan trén,
lam giam d6 tang thé tich ctia compozit do hut
nude. Két qua nay sé rat c6 y nghia trong viéc
str dung nguyén liéu dé san xuét san pham yéu
cau do on dinh kich thudc cao trong trudng
hop tiép xtc thuong xuyén véi méi truong am.
Tuy nhién, dé co thé ung dung mot cach hi¢u
qua két qua nghién ctru ciing can tién hanh
thém mot sd nghién ctru lién quan dén kha
ning chéng sinh vat hai gd khi sir dung trong
diéu kién am.

IV.KET LUAN

Bang phuong phap tim ap luc-chan khong
v6i dung dich nhya Phenol formaldehyde (PF)
do nghién ctru tu tong hop trong phong thi

nghiém voi néng d6 dung khac nhau da tao

duge vat liéu compozit tir gd B6 dé va nhya
PE. Két qua cho thdy, nhya PF d3 ton tai trong
té bao gd BO dé thong qua danh gia do ting
khéi luong (WPG) va d6 tang thé tich (VPG),
két qua xac dinh WPG va VPG lan luot 1én dén
41% va 6,65%. Cung véi do, vat liéu compozit
tao ra tur nghién ctru c6 do huat nudc va do
truong nd thé tich giam xudng dang ké. Do hat
nuée giam dén 40%, do truong no thé tich
giam dén 70%. Tir d6 co thé thay, viéc tao vat
liéu compozit tir gd Bd dé va nhya PF la
phuong phép hiéu qua dé dat muyc tiéu ning
cao d6 6n dinh thé tich cua gd B6 dé. Bé co
thém co s& xac dinh vi tri ton tai (trong vach té
bao hay trong cac khoang trong cua gd) cia
nhya PF trong gb can tién hanh thém cac
nghién ctru vé céu trac hién vi hodc siéu hién
vi cua vat liéu sau khi duoc tao ra.
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STUDY ON SOME PHYSICAL PROPERTIES OF WOOD POLYMER
COMPOSITE MADE FROM Styrax tonkinensis WOOD
AND PHENOL FORMALDEHYDE RESIN

Nguyen Minh Ngocl, Vu Manh Tuong2
'2Vietham National University of Forestry

SUMMARY

Styrax tonkinensis is a fast growing tree. The wood of S. fonkinensis has light color, straight grain, smooth

texture, and is easy to .machine. However, the properties of S. tonkinensis wood are uneven, especially the
dimensional instability due to the rapid growth. In order to improve the dimensional stability of S. tonkinensis

wood, in this research, the vacuum-pressure impregnation method was applied to produce wood polymer
composite from S. ronkinensis wood and Phenol formaldehyde (PF) resin. Some physical properties of the

fabricated wood composite including: weight percent gain (WPG), volumetric percent gain (VPG), water
absorption, and volumetric swelling were examined. In addition, influence of the concentration of PF resin
solution on the physical properties of wood composite was also analysed. Results showed that, the PF resin was
impregnated into the wood structure by WPG and VPG calculation. WPG reached 41% and VPG reached
6.65%. Also, the water absorbtion and volumetric swelling of fabricated composite were lower than untreated S.

tonkinensis wood. The water absortion and volumetric swelling of the composite reduced up to 40% and 70%,

respectively. It could be seen that, fabrication of wood polymer composite by impregnation of phenol
formaldehyde resin can improve the quality of S. tonkinensis wood.

Keywords: Phenol formaldehyde, Styrax tonkinensis, swelling, water absorbtion, wood composite.
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