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TOM TAT

Van dan 1a mot trong nhimg loai vat éu gd duoc st dung phé bién trong xay dung, san xuét do noi that,
vach ngan, van san, cfing nhu cac san phdm coéng nghiép. Chat luong van dan chiu anh huéng boéi nhiéu yéu
to cong nghé. Trong d6 loai keo st dung la mét trong nhimg yéu t6 mang tinh quyét dinh. Nghién ctru nay
da tién hanh danh gia su anh hudng ctia keo UF bién tinh bang polyvinyl alcohol (PVA) véi cac thong so
cong nghé khac nhau gém: luong ding PVA va ti 1é mol formaldehyde va urea trong giai doan phan tmg
cong (F: Ul) dén do bén kéo truot mang keo, do bén uén tinh va mé dun dan héi uén tinh cta van dan tir go
Keo. Két qua nghién ctru cho thdy, d6 bén co hoc ctia van dan gém d6 bén kéo truot mang keo, do bén uon
tinh va mo dun dan héi uén tinh chiu 4nh huéng dang ké khi san xuat bang keo UF bién tinh véi luong
diung PVA khac nhau va ti 1é mol trong qua trinh phén tmg cong (F: U1) khac nhau. Cu thé 1a, khi luong
dung keo UF bién tinh voi hrong PVA khoang 1,5 - 2% so voi hrong urea téng va ti 1é F: Ul khoang 1,9- 2,0
sé thu duoc van dan co cac chi tiéu co hoc tot nhat. Do bén kéo truot mang keo ctia van dan dap dng tieu

chi van dan st dung trong diéu kién 4m cta Tiéu chuin Viét Nam.

Tu khéa: Do bén kéo trirot mang keo, do bén uon tinh, gé keo lai, keo UF bién tinh, PVA.

1. M0 BAU

Van dan 1a moét trong nhimg loai vat lieu gb duoc
stt dung nhiéu trong xay dung va c6 vai tro rat lon
trong cac ciu kién xay dung nhe. Theo quan diém
ctia Bohm et al (2012), van dan con duoc st dung
trong san xuat cac san phdm noi that, van san, vach
ngan va cac loai san phidm cong nghiép khac [1].
Nhitng nam géan day, kim ngach xuat khiu van dan
cua Viét Nam di cac nudc ting rat manh mé. Bén
canh s6 lueong thi cac nha nhap khdu da dwa ra yéu
cau ngay cang cao vé chat luong san pham, dac biét
cht yéu tap trung vao van dé phat thai formaldehyde
tr san phim van dan. Trén thi truong, cac nha may
san xuat van ch yéu st dung keo nhap khau véi
nhiéu vu diém, luong cung én dinh, chat luong 6n
dinh va dap tmg yéu cau ctia nha nhap khau. Tuy
nhién, gia thanh san phdm kho canh tranh va phu
thudc rat nhiéu vao nha cung tmg. Vi vay, viéc
nghién cttu san xuat keo dung cho san xuat van dan
xuat khdu 1a van dé rat can thiét va cé y nghia, ciing
nhu ¢6 thé chi dong cong ngheé trong nudc.

Nham gidm ham luong phat thai formaldehyde
da c6 nhiéu nghién ctru dua ra cac giai phap xt ly.
Trong d6 bién tinh keo bang cac hop chat hitu co la
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mét trong nhimg giai phap hiéu qua [5], [10], [11].
Nam 2011, Oh Yong Sung va Kim Kyung Hee da
nghién ciu danh gia keo ureaformaldehyde bién
tinh bang Melamine (MUF) ding cho san xuat van
dan, két qua da chi ra keo MUF do thi nghiém tao ra
da phu hop d€ san xuat van dan lam san nha [4].
Nam 2013, He Yasan ef al da nghién ctru bién tinh
keo UF bang Melamine & nhiét do thap va moi
truong axit yéu, da tao ra duoc keo MUF c¢6 kha
ning chiu nuéc va ham luong formaldehyde thap [6].
Ngoai stt dung Melamine dé bién tinh keo UF, da c6
moét s6 cong trinh nghién ctru tong hop keo UF bién
tinh bang PVA va ciing cho hiéu qua bién tinh tot [7],
[8]. Sit dung keo UF bi€n tinh biang PVA cé thé san
xuat duoc van dan dat chat luong twong duong voi
loai van dan loai II theo Tiéu chudn van dan phé
thong cta Trung Quoc [11].

Nghién ctru nay, véi muc dich xic dinh anh
huéng ctia keo UF bién tinh bang PVA dén chat
lvong van dan, trong thi nghiém da tham khao va
tién hanh lra chon moét sé théng s6 cong nghe gom:
luong dung PVA va ti 1é mol F va U trong qua trinh
phan tng ¢ giai doan phan ing cong (ti 1&é mol F: U1)
dé tién hanh tong hop keo UF bién tinh. Sau d¢ tién
hanh san xudt van dan va danh gia mmic d6 anh
huong dén mot s6 tinh chat co hoc ctia van dan gom:
do bén kéo truot mang keo, do bén uén tinh va mo
dun dan hoi uén tinh.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. V4t lieu nghién ctru

Van mong g6 Keo lai, day 1,5 mm; urea 98% -
(NH,),CQ; formaldehyde 37% - HCHO; polyvinyl
alcohol (PVOH, PVA), PVA-1799 - [CH,CH(OH)],,
do polyme la 1700, dé tinh khiét 99%.

2.2. Thiét bi va dung cu

Thiét bi téng hop keo diéu khién tu dong; can
phan tich| TX-4202L; may do pH; ti say thi nghiém;
may ép |nhiét BYD114 (Viéen Cong nghiép GO,
Truong BPlai hoc Lam nghiép).

2.3. Bhuong phap nghién ctru

2.3.1| Tong hop keo UF bién tinh bang PVA: Keo
UF bién tinh bang PVA dugc téng hop theo cac budc
trong hinh 1.

W T il | T P [Cho
CChol2vio 655 78103 vio] 66,5
X e
%0
2 °Ciphit
i}
79 :
) /4 i
d (AP .
= 1" Cophit A va
7 % Cho PVA vio
30 I
[ho
0 1 vao
10
0

0 0 40 60 80 100 120 140 160 180 200

Thavi gian (phit)
m|@ @ @ 5 (6) (7) (8) (9)(10)

Hinh 1. 5o @6 qua trinh t6ng hop keo UF bién tinh
biang PVA

Mo t§ quy trinh:

BO: Gho F vao binh 3 ¢6, dung NaOH 20% diéu
chinh pH|lén 8,5 - 9,0; cho Ul vao, ting nhiét lén
40°C;

B1: Duy tri nhiét do 40°C, khuay déu trong 10
phut;

B2: Cho PVA vao, tang nhiét 1én 60°C (1°C/min);

B3: Duy tri nhiét d6 60°C, khudy déu trong 15
phut;

B4: Tang nhiét 1én 90 - 92°C (2°C/min), duy tri
trong 1 gio;

B5: Cho U2 vao, duy tri nhiét d6 15 phut;

B6: biéu chinh pH xuéng 5 - 5,5, kiém tra diém
cubi (xuat hién van duc tring);

B7: Khi dat diém cuoi, diéu chinh pH lén 7,0 -
8,0;

B8: Cho U3 vao, phan tmg tiép trong 20 phut;

B9: bBiéu chinh pH xuéng 6 - 6,5, 14y keo ra do do
nhot bang may, khi do nhét dat 190 mPa.s thi dimg
gia nhiét;

B10: Diéu chinh pH = 8,0, gidm nhiét, 14y keo ra.

Trong d6: F — formaldehyde (formalin); U — urea
(tong luong urea str dung); Ul - urea cho vao lan 1
thay ddi dé nghién cttu 4nh hudng; U2 — urea cho vao
lan 2 twvong duong 30% téng s6 mol cia U; U3 — urea
cho vao lan 3 thay déi theo U1l.

Nham xem xét anh huéng ctia luong dung PVA
va ti 1& mol F: U1 ¢ giai doan phan ing cong dén chat
Juong keo, cac thong s6 thi nghiém duoc thiét lap
nhu sau: C6 dinh ti 16 mol F : U trong hoén hop
nguyén liéu nguon 1a: 1,1. Thay déi ti 1é mol gitra F va
Ul trong giai doan phan tmg cong theo 5 mitc gom:
1,7, 1,8, 1,9, 2,0, 2,1. Thay d6i lwong dung PVA so voi
U tong: 0,5%, 1,0%, 1,5%, 2,0%, 2,5%. Trong nghién cttu
anh hudng ctia don yéu t6, khi ti 1¢ F : U hodc luong
dung PVA thay déi thi c6 dinh mot yéu t6 con lai.

2.3.2. Phuong phap tao mau vdn dén

Kich thudce van moéng: day x rong x dai = 300 mm
x 300 mm x 1,5 mm; d6 4m van mong: 13-15%; van
mong dugc boc & cing mot may ép, voi thong s6
cong nghé boc ¢o dinh, dugc dé kho tue nhién dén do
4m thing bing trong phong thi nghiém; sé 16p van
dan: 5 1op; kich thuéc van dan: day x rong x dai = 300
mm x 300 mm x 7 mm; loai keo: Keo UF bién tinh
bang PVA quy trinh téng hop ctia nghién ctru; lwong
keo trang: 150 g/m?; ap suat ép: 1,2 Mpa; nhiét do ép:
120°C; thoi gian ép: 1,5 phut/mm.

2.3.3. Phuong phdp x4c dinh do bén d4n dinh

Do bén dan dinh cia Keo duoc xac dinh theo
phuong phap quy dinh trong Tiéu chuin Viét Nam
gom: TCVN 83281: 2010 - Van gb dan — Chat luong
dan dinh - Phan 1: Phuong phap thtr [12]; TCVN
8328-2: 2010 - Van gb dan — Chat luong dan dinh —
Phan 2: C4c yéu cau [13].
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Doi véi van dan san xuat voi chat két dinh 1a keo
UF bién tinh bang PVA, trong nghién ctru ndy danh
gia chat leong dan dinh theo loai van dan st dung
trong diéu kién 4m. Cu thé nhu sau: Kich thuéc mau:
day x rong x dai = 7 mm x 25 mm x 150 mm; kich
thudc dién tich truot: dai () x rong (b)) = 25 mm x 25
mm; s6 leong mau: 15 méau/ché do thi nghiém.

Xt Iy mau: ngam 24 gio trong nudc & 27°C, tiép
tuc ngam 6 gio trong nudce soi, sau do 1am nguodi mau
trong nuéc ngudi & diéu kién phong thi nghiém
(nhiét d6 nudc 27°C) trong thoi gian 2,0 gio.

Thtr mau trén may MTS 25N dé xac dinh luc pha
hity mau khi kéo.

Tinh toan do bén kéo triot mang keo, chinh xac
dén 0,01 MPa, theo cong thirc sau:

F

T b

Trong do6: F1a luc pha huy, N; /1a chiéu dai dien
tich pha huy, mm; 5 1a bé rong dién tich pha huy,
mm.

T

2.3.4. Phuong phdp xac dinh do bén uon tinh va
mo dun d4an hoi uén tinh

Do bén uon tinh va mo dun dan hoi uon tinh cta
van dan duoc xac dinh theo Tiéu chuin Viét Nam
TCVN 77566 : 2007 — Van gb nhan tao — Phuong
phap thit - Phan 6: Xac dinh m6 dun dan hoi uon tinh
va d6 bén udn tinh [14].

Kich thuéc mau (day x rong x dai): 7 x 50 x 150
(mm); s6 lwong mau: 15 mau/ché do thi nghiém; thir
mau trén may MTS 25N dé xac dinh lyc pha hay
mau khi uén.

Tinh toan do bén uén tinh (tinh bang MPa), theo
cong thic sau:

3Fl
2bd?

Trong d6: F'la luc pha hay, N; /1a khoang cach
gitta tam clia 2 g6i do, mm; b 1a bé rong mau tht,
mm; d1a chiéu day mau thtr, mm.

Tinh toan mé dun dan héi udn tinh, don vi la
MPa, theo cong thic sau:

B, - F)
4bd3(a; — ay)

Trong d6: (F, — F}) la muc tang tai trong trén
doan thang ctia dudng cong tai trong — bién dang, N;

(2, - a;) 1a mirc ting bién dang tai gitta chiéu dai mau
thir (twong tng voi (F;, — F); I1a khoang cach gitta
tam cfia 2 g6i do, mm; b1a bé rong mau thir, mm; dla
chiéu day mau thtr, m.

3. KET QUA VA THAO LUAN

3.1. Anh hudéng cta keo ctia UF véi lugng ding
PVA khac nhau

Két qua thi nghiém xac dinh anh hudng ctia keo
UF voi luong dung PVA khac nhau duge thé hién
trong cac hinh 2, 3 va 4. Cac hinh nay lan luot thé
hién su bién déi ctia d6 bén kéo truot mang keo, do
bén uén tinh va mé dun dan héi uén tinh clia van dan
san xudt bang keo UF bién tinh véi lugng diing PVA
khac nhau.

2,50

2,00 -

P o6 bén kéo treot mang keo
[(MPa)

Lwong dung PVA (%)

Hinh 2. P bén kéo truot mang keo ctia van khi diing
keo UF vdi lwong PVA khac nhau
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Hinh 3. D6 bén uén tinh ctia van khi diing keo UF
v6i luong PVA khac nhau
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Hinh 4. M6 dun dan hdi u6n tinh ctia van khi ding
keo UF vdi luong PVA khac nhau
Hinh|2 @én hinh 4 cho th4y, khi st dung keo UF
voi luong|PVA tang dan tir 0,5 dén 2,5% so véi luong

U trong keo thi cac chi tiéu vé do bén co hoc ctia van

dan gdbm

va mo dup

tang lén,

10 bén kéo truot mang keo, do bén uon tinh
dan hoéi uon tinh cia van déu c6 xu thé
nhung khi luong PVA dat dén mot gia tri

nhat dinh thi cac tinh chat co hoc nay cé xu thé
khong thay déi, hoac tham chi giam xuong. Diéu nay
c6 thé thay PVA c6 tac dong kha ro dén chat luong
cua keo v tir 36 dan dén thay d6i cac chi tiéu co hoc
ctia van dén stt dung cac loai keo d6.

Theo

hop keo
tng gitta

PVA va R

bién tinh

ran sé tag

Liu va cong su [3], trong qua trinh tong
UF véi su c6 mat cia PVA thi ngoai phan
U va F tao ra keo UF con ¢é phan ung giira
tao ra keo PVF, san phdm thu duoc khi
sé gom keo UF va keo PVF. Sau khi déng
ra hén hop vat chat chia keo UF va PVF

dan xen nhau.

Mang dan xen UF/PVF sép xép lai

Hinh 5. Qu4 trinh hinh thanh keo UF bién tinh bing

PVA

(Ngupn: Liu va cong sur [3])
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Trong qud trinh téng hop tuy c6 thé tao ra hén
hop gitta UF va PVF, nhung do lwong dung PVA tang
lén lam giam hoat tinh cta cac nhém chuc, vi thé lam
muc d6 phan tmg giira cac hop chat giam xuéng. Tur
d6 anh huong dén chat luong dan dinh cta keo va
lam cho @6 bén co hoc cta van dan sit dung cac loai
keo nay ciing thay déi theo. Diéu nay c6 thé 1a can ct
giai thich quy luat bién déi cia do6 bén co hoc van
dan trong nghién cttu nay.

3.2. Anh hudmg ctia keo UF véi ti 1& mol F va Ul
khac nhau

Theo ly thuyét hinh thanh keo UF, phan tng
gita U va F 1a phan tmg thuan nghich, dé hinh thanh
keo UF thi trong qua trinh phan tmg s6 mol F luon
l6n hon U. Ngoai ra, dé U va F xay ra phan ung triét
dé, hién nay cong nghé téng hop keo thuong phan
chia U ra nhiéu lan dé cho vao trong qua trinh phan
umg, tao ra keo cé chat lwong cao va giam luong F du

[2].

Nghién ctru nay da tién hanh téng hop keo UF
bién tinh bing PVA voi ti 1é mol téng F va U 1a 1,1,
trong do da thay déi ti 1é F va Ul lan luot tir 1,7 dén
2,1. Sau d6 tién hanh st dung keo UF bién tinh dé
san xuat van dan. Nham danh gia anh hudng cda ti lé
mol F va Ul dén chat luong cta keo thong qua mot
s6 chi tiéu do bén co hoc ctia van dan.

Két qua thi nghiém xac dinh d6 bén kéo truot
mang keo, do bén uén tinh va mo dun dan hédi uon
tinh ctia van véi cac loai keo UF bién tinh véi ti 1é mol
F va Ul khac nhau duoc thé hién trong cac hinh 6, 7
va 8.

PO bén kéo trwot mang keo

Tilé molF: U1

Hinh 6. P9 bén kéo trugt mang keo ctia van khi ding
keo UF véi F: Ul khac nhau

55



KHOA HOC CONG NGHE

70,00

60,00 -
50,00 -
40,00 -
30,00 -

20,00

Pobén udén tinh (MPa)

10,00

0,00
1,7 1,8 19 2 2,1

Tile mol F: U1

Hinh 7. D6 bén uén tinh ctia van khi diing keo UF
véi F: Ul khac nhau
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Hinh 8. M6 dun dan héi uén tinh ctia van khi diing
keo UF véi F: Ul khac nhau
Hinh 6, 7 va 8 cho thdy, khi ti 16 mol F: Ul thay
doi tir 1,7 dén 2,1 thi cac tinh chat co hoc cta van dan
trong thi nghiém déu thay déi. Khi ti 1é mol F: Ul
tang lén, cac chi tiéu déu tang theo dén mot gia tri
nhat dinh réi gidm xuéng.

Nguyén nhan dan dén hién tuong nay la do: khi
tang ti l1é F: Ul & giai doan phan umg cong, thi phan
ung gitra F va U1 xay ra triét dé & giai doan dau, dén
giai doan sau chi xay ra phan tmg da tu, véi s6 luong
monome UF & giai doan dau 16n khi ti 1é mol ting
cao da dan dén keo thu dugc c6 ham lwong kho ting
ién. Tuy nhién, khi ti 1¢ mol ting vuot mitc thi anh
huéng dén luong F & giai doan da tu (luong F ¢ giai
doan nay bi giam xuéng, do t6ng luong F chia ca qua

trinh khong déi), dan dén phan tng da tu thu duoc
lwong san pham it, khién cho ham lugng kho ctia keo
thap [2]. Mat khac, trong qua trinh san xuat van dan,
ham luong kho ctia keo ¢6 anh huéng dang ké dén
chat luong ctia van [9]. Nghién ctru ndy c6 cac yéu to
dau vao gém loai van moéng, thong s6 cong nghé ép,
luong keo diing déu duoc khong ché nhur nhau ¢ tat
cé cac ché do thi nghiém. Trong thi nghiém chi thay
d6i loai keo téng hop dwoc voi si thay déi cta ti le F
va U1, vi vay tir két qua thi nghiém c¢ thé thay tile F
va Ul ¢6 anh hudéng dang ké dén chat luong keo va
dan dén chat luong van dan st dung loai keo UF bién
tinh biang PVA nhu trong nghién ctru cting bi anh
huéng.
4. KET LUAN

Do bén co hoc cta van dan géom do bén kéo
truot mang keo, do bén udn tinh va mé dun dan hoi
uén tinh chiu anh huéng dang ké khi san xuat bing
keo UF bién tinh véi lwong ding PVA khac nhau va ti
1¢ mol trong qua trinh phan tng céng (F: Ul) khac
nhau. Cu thé, qua két qua thi nghiém co thé thdy, khi
lugng diung keo UF bién tinh voi luong PVA khoang
1,5 - 2% so voi luong urea téng va ti lé F: Ul khoang
1,9- 2,0 sé thu duoc van dan c6 cac chi tiéu co hoc tot
nhat.

Po bén kéo trirot mang keo ctia van dan dap tng
tiéu chi van dan str dung trong diéu kién 4m cta Tiéu
chuén Viét Nam.

bé c6 thé thu duoc van dan voi chat luong theo
yéu cau linh hoat ctia khach hang, ngoai viéc xac
dinh thong s6 cong nghé ép van, can xay dung duoc
quy trinh tdng hop keo UF bién tinh bang PVA. Ma
viec xdy dung moi quan hé giira luong dung PVA va
ti & F: Ul v6i cac chi tiéu chat luong cua van dan la
mot noi dung can tiép tuc tién hanh nhiam xac dinh
cac thong s6 cong ngheé toi wu.

TAI LIEU THAM KHAO

1. Bohm, M., M. Z. Salem, et al (2012).
Formaldehyde emission monitoring from a variety of
solid wood, plywood, blockboard and flooring
products manufactured for building and furnishing
materials. ] Hazard Mater 221 - 222: 68 - 79.

2. Pham Vian Chuong va Nguyén Trong Kién
(2013). Keo dan gd. Nxb Néng nghiép Ha Noi.

3. Liu, Y., J. Yuan et al (2018). Reactive
toughening of urea-formaldehyde resin with
polyvinyl alcohol by formation of interpenetrating

56 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 10/2020



KHOA HOC CONG NGHE

networks| Polymer Engineering & Science 58 (11):
2031 - 2038.

4. Oh, Y. and K. Kim (2011). Evaluation of
melaming¢ - modified urea-formaldehyde resin for
plywood | flooring adhesive application. Scientia
Forestalis 39 (90): 199 - 203.

5. Pizzi, A. and K. L. Mittal (2011). Wood
Adhesivep, CRC Press.

6. He Yasan, Liu Qian ef al (2013). Study on low-
toxicity and water-resistant urea-formaldehyde resin
modified| by low-temperature weak acid melamine.
Applied Chemical Industry (8): 1482 - 1484.

7. He Yasan and Wu Lidan (2012). Research on
low-temperature synthesis of polyvinyl alcohol
modified|urea-formaldehyde resin. Applied Chemical
Industry [(11): 1986 - 1989.

8. Liu Yuanyue (2000). Reasonable use of
polyvinyl alcohol in the production of urea-

formaldehyde resin. Forest Products Industry (4): 35
- 36.

9. Hua Yukun (2002). Wood - based panel
technology, published by China Forestry Publishing
House.

10. Zhang Xiaohuan, Chen Guihua et a/ (2010).
Research on synthesis of low free formaldehyde
urea-formaldehyde resin adhesive. Wood processing
machinery (2): 20 - 22,

11. Shen Xinan and Zheng Su (2011). Synthesis
of environmentally friendly urea-formaldehyde resin
adhesive. China Adhesives (4): 10- 13.

12. TCVN 8328 - 1: 2010 - Van gb dan - Chat
luong dan dinh - Phan 1: Phuong phap thtr.

13. TCVN 8328 - 2: 2010 - Van g6 dan - Chat
luong dan dinh - Phan 2: Cac yéu cau.

14. TCVN 7756 - 6 : 2007 - Van g6 nhan tao -
Phuong phap thit - Phan 6: Xac dinh mé dun dan hoi
udn tinh va dé bén uon tinh.

EFFECT OF UF RESIN MODIFIED BY POLYVINYL ALCOHOL
ON SOME MECHANICAL PROPERTIES OF PLYWOOD

Nguyen Thi Thuan?!, Vu Manh Tuong?, Tran Van Chu!
Vietnam National University of Forestry

Summary

Plywood is one of the most common types used in construction, furniture manufacturing, partitions,

flo
In

ring, as well as industrial products. The quality of plywood is influenced by many technological factors.
which the type of used resin is one of the decisive factors. In this study, the influence of polyvinyl alcohol

(PYA) modified UF resin with different technological parameters including: amount of PVA used and molar
ratfo of and urea in the first stage of the synthesis processing (the stage of alkaline condensation to form
monomethylolureas, dimethylolureas and trimethylolureas) (F: Ul) to shear tensile strength of bond - line,
modulus of rupture (MOR) and modulus of elasticity (MOE) of plywood from Acacia wood were evaluated.
The research results showed that the mechanical strengths of plywood including shear tensile strength of

bo
pr

d - line, modulus of rupture (MOR) and modulus of elasticity (MOE) are significantly affected when
duced by modified UF resin with different amounts of PVA used and the different molar ratio in the first

stage of the synthesis processing (F: Ul). Namely, when the amount of using modified UF resin with the

m
m
m

Ke

N
N
N

NONG

s ratio of PVA to total urea varies from 1.5 to 2% and the molar ratio of F: Ul is about 1.9 - 2.0, the best
hanical properties of the plywood will be reached. The shear tensile strength of bond - line of plywood
the criteria of the plywood used in the humid conditions of Vietnam Standard.

ords: Acacia hybrid wood, modified UF resin, MOR, PVA, tensile shear strength.
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