Cong nghiép rung

TAO KEO UREA - FORMALDEHYDE (UFy)
DUNG TRONG SAN XUAT VAN DAN

Cao Quéc An!, Trin Vin Chi!
"Truong Pai hoc Lam nghiép

TOM TAT

Muc dich cua bai viét nay la nghién ctru, tao ra mot loai keo Urea - Formaldehyde (UFx) c6 nhiing chi ti€u chét
lwong ndi troi hon so v6i keo Urea — Formaldehyde thong dung (UF) cta cc cong ty dang ban trén thi truong
Viét Nam. Hai loai keo UFy va UF duoc dung 1a chét két dinh cho cong nghé san xuit van dan. Céac két qua
nghién cuu chira ré“lng: Keo Urea — Formaldehyde (UFy) 1a chét két dinh t6t cho cong nghé san xudt van dan loai
I dung trong dd moc va xay dung. Keo dan nay da khéc phuc dugc nhuoc diém cua keo UF thong dung. Céc chi
tiéu chat luong ciia keo UF t6t hon hin so véi mot sb loai keo UF phd bién trén thi truong hién nay. Trong diéu
kién cong ngh¢ va san xuét cua Viét Nam, hoan toan co thé tao ra loai keo Urea — Formaldehyde dam bao dugc
nhitng yéu cau chat luong theo cac tiéu chuin quéc té. Keo UFy c6 nhimg tinh chat rat quy bau, d6 1a: quy trinh
tao keo don gian, kha ning dan dinh tot, mau sic dep, mang keo déo hoa hon, dap tmg t6t nhitng yéu cau ctia keo
dung cho van dan. Van dén san xut tir Keo UFy c6 mot sb chi tiéu cht luong t6t hon hén so voi van dan san
xudt tir keo UF thong thuong va tiép can mot sb tiéu chuin cua cac nude Chau Au.

Tir khéa: g6 moc nhanh rirng trong, keo urea — formaldehyde, mot s chi tiéu chit hrgng keo d4n va van

dan, van dan.

1. PAT VAN PE

Trong nhitng nim gan diy, nganh cong
nghiép ché bién, xuat khau gd Viét Nam dang
phat trién rat manh mé, khéng dinh duoc vi tri
va vai tro hét stic quan trong ctia Nganh trong
su phat trién cta nén kinh té quéc dan. Mot
trong nhitng nguyén nhan cua sy thanh cong do
1a nho ¢ chinh sach ding dén trong thuc day
khoa hoc cong nghé ché bién 1am san, trong dé
cong nghé san xuat van nhén tao.

Trong sb cac loai van nhan tao, van dan la
mot trong céc loai van chu lyc vi c6 nhiéu tinh
chat rit quy bau va duoc sir dung rong rai dé
thay thé gb dung trong dd moc va xay dung. Tuy
nhién mot thyc trang cua Viét Nam 1a van dan
san xuat tai cac doanh nghiép, nha may trong
nudce chat luong chua cao, gia thanh cao va rat
dé hu hai trong diéu kién nhiét d6i nong am.

Pi c6 nhiéu nghién ciru dé nang cao chat
lugng van dan. Mot trong cac hudng 1a nang cao
cong nghé va nang cao chit luong cac loai keo
dung lam chat két dinh trong van dan. B6 Néng
nghiép va Phat trién nong thon ciing da triéu tap
nhiéu hoi nghi, hoi thao va danh nhiéu kinh phi
dé tap trung nghién ctru. Ciing theo hudng nay
trong nhimg nim gan day, B6 Nong nghiép va
Phat trién nong thon da giao cho cac nha khoa

hoc ctia Truong Pai hoc Lam nghi€p nghién ctru
vé cac loai keo dung trong van dan néi riéng va
van nhan tao ndi chung. Mot trong cac loai keo
chu dao d6 1a keo Urea — Formaldehyde (UF).
Hién nay trén thi truong Viét Nam co rat nhiéu
cong ty, nha may cua nudc ngoai dang kinh
doanh, san xuét c4c loai keo UF nay. Tuy nhién,
chat luong céc loai keo nay van chua dap ung
tt yéu cau va dic biét phu hop véi diéu kién vé
cong nghé va san xuat ciia Viét Nam.

Vi vay, viéc nghién ctru tao ra mot loai keo
UF c6 cac chi tiéu chat luong (ham lugng kho,
ham lugng formaldehyde tu do, thoi gian gel
hoa...) phu hop cho cong nghé tao van dan tir
cac loai gd rung trong, trong diéu kién cong
nghé san xuét ciia Viét Nam 1a mot viéc lam hét
strc can thiét va c6 ¥ nghia.

Bai viét nay gidi thiéu vé cong nghé tao ra
keo Urea - Formaldehyde (UFy) c6 chat luong
t6t va phu hop v6i cong nghé san xuét van dan
cua Viét Nam.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu dung trong thi nghiém
2.1.1. Nguyén liéu gé

Gb dung trong thi nghiém 1a gb Keo lai (tén
khoa hoc 13 Acacia hybrid), 6 - 7 tudi khai thac
tai huyén Ba Vi, thanh phé Ha Noi.
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Ciu tao gb Keo lai: Mach g c¢6 dang hinh
tron, phan 16n 1a 16 mach don, d6i khi c6 16
mach kép, duong kinh 16 mach khong déu, mat
dd 16 mach 4 16/mm?; t& bao md6 mém co6 hinh
thirc phan bd cha yéu 13 hinh dai nbi tiép; tia gb
ddng hinh, bé rong tia gd hep, it bién dong, chu
yéu 1a mot hang té bao, bé rong khoang 12,48
um, khoang cach giira hai tia go tir 71,42 - 200
pm. Chiéu cao tia gb bién dong khoang 4 - 8
hang té bao; soi gb c¢6 dang hinh kim kh4 thing,
bé day té bao soi bang khoang 1/3 dudng kinh
soi gd. Vach té bao gd 1a dang vach soi mong,
chiéu dai té bao soi ngan khoang 571,4 — 785,7
um, duong kinh ngoai cua soi la 28,5 um,
duong kinh trong soi gd 1a 15 pm (Lé Xuan
Tinh, 2010).

Céc chi tiéu tinh chét ctia gd Keo lai 6-7 tudi
tai huyén Ba Vi, Ha Noi qua kiém tra theo tiéu
chudn TCVN 7756-4: 2007 nhu sau:

Tinh chat vat 1y gb Keo lai: Khéi luong thé
tich clia g6: Yeb = 0,45g/cm’, yo = 0,48g/cm’; Ty
1& co rut thé tich: 8,65%; Ty 1é dan nd thé tich:
7,38%.

Tinh chat co hoc chu yéu cua gd: Ung suit
udn tinh: oy = 1051,5 KG/cm?; M6 dun dan hoi:
M = 77,5 KG/cm?.

Cin ctr vao cac yéu cau ciia nguyén liéu dung
trong cong nghé san xuit van dan cho thiy: gb
Keo lai hoan toan co thé dap ung duoc yéu cau
1am nguyén liéu cho san xuat van dan.

2.1.2. Hod chiit

Céc nguyén liéu duoc dung dé tong hop keo
UF:

a. Urea (H:N-CO-NH2). Mot sé tinh
chét co ban: dang tinh thé, khong mau, dé tan
trong nudc, trong dau, d& hat am, khoi luong
phén tir - 60; ty trong 1,335, lugng tan trong
nude & 20°C- 104,7g/100g H>0, nhiét d6 nong
chay 132°C. Do tinh khiét 98%, khéi lugng
phan tr 60g/mol, khdi lwong thé tich
1,335g/cm’. Ham luong cac chat trong Urea: Cl
0,0003%, SO4 0,001%, NHz 0,005%, Fe
0,0002%, Pb 0,0002% (Phan Téng Son va cong
su, 1970; Chao Chinson va cdng sy, 1994).

b. Formaldehyde (H-CHO). Mot s6 tinh

chat co ban: dang 1ong, khong mau, khdi lwong
phan tu- 60; ty trong 1,05. D0 tinh khiét 37%,
khéi lwong phan tir 30,03 g/mol, khdi lugng thé
tich 1,09 g/ml ¢ 25°C. Ham luong céc chit trong
Formaldehyde: Cl 0,0002%, SO4 0,001%, Fe
0,0002%, Pb 0,0002% (Phan Téng Son va cong
su, 1970; Chao Chinson va cong su, 1994).

¢. Xat (NaOH 25%). Mot s6 tinh chét co
ban: dang két tinh, mau tring, tan nhiéu trong
nudc, khéi lugng phan tir 40; ty trong 2,13, nhiét
d6 nong chay 321°C. Ham luong cac chat trong
Axit  photphoric: Na>C03<0,005%, SO4
0.005%, Cl1 0,005%, N 0,001%, PO4 0,001%,
Si03 0,01%, Fe 0,003%, Ca 0,01%,K 0,05%
(Phan Téng Son va cong su, 1970; Chao
Chinson va cOng su, 1994).

d. Amoclrua (NH4C120%). M6t s6 tinh chét
co ban qua kiém tra nhu sau: dang két tinh, mau
trang, tan nhiéu trong nudc.

g. Keo dan déi chitng: Keo dan dbi chimg
dung trong thi nghiém 1la keo Urea-
Formaldehyde (UF d6i ching).

Keo dan d6i chung (UF ddi chimg) cua hing
Giai Han 1a mot trong nhirng loai keo dang dugc
sir dung nhiéu & cac nudc Péng Nam A nhu:
Malaixia, Indonéxia, Thai Lan... O nudc ta, keo
cua hang Giai Han da va dang dugc su dung
nhiéu trong cac xi nghiép san xuat van dan, van
LVL, van dam.

2.2. Phuwong phap thi nghiém
2.2.1. Don va quy trinh tao keo dian UF

a. Pon tao Keo UFn

Ty 1¢ phdi trén nguyén liéu theo ty 16 mol giira
Urea (U) va Formaldehyde (F)1aU:F=1:1,65.
S6 lwong nguyén liéu nhu sau: Formaldehyde:
205,8 kg, Urea: 94,2 kg, trong do: lan 1: 70,6 kg,
lan 2: 14,1 kg, 1an 3: 9,5 kg. Céc hoa chat khéc:
NaOH 10%: mot luong vira da; NaCl 20% - mot
luong vira du.

b. Thi nghiém tao keo UFN

Thiét bi ndu keo dung trong thi nghiém 1a ndi
nau chuyén dung c6 dung tich: 1000 lit (CYFY-
1000L). Nbi nau bao gdm: hé thong canh khudy;
hé thong vo 16 gia nhiét c6 diéu chinh ting giam
nhiét duoc ché tao tir vat liéu Inox chéng an
mon; hé théng diéu khién dién tu.
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Trudce khi tién hanh tao keo dan can luu ¥ vé
sinh sach ndi niu, loai bo cac vét ban vét keo ci
trén canh khuéy, kiém tra sy hoat dong cua canh
khudy, hé thong cap nhiét (duong 6ng hoi, van
hoi, dong hd do nhiét, ddu do), hé thong quat hut
va nudc lam mat.

Dung can k¥ thuat c6 d6 chinh xac 0,1g dé
can lugng cac hoa chit Urea (theo 03 1an) va
Formaldehyde (205,8 kg). Cho Formaldehyde
va Urea (70,6 kg) vao ndi ndu. Khoi dong may
khudy véi tbe 6 60 vong/phut va khudy déu cho
tan hét lvong Urea. Dung dung dich NaOH 25%
dé diéu chinh d6 pH cia Formaldehyde trong
khoang 8,5 - 9,0. Tang nhiét véi toc d6 1°C/1
phut d&én nhiét d6 92 - 94°C.

- Tiép tuc cho luong Urea 14,1 kg vao ndi
nau keo va duy tri nhiét d6 92 - 94°C. Duy tri d6
pH cua hon hop ludn luén 16n hon 6,0. Thoi
gian duy tri nhiét d nay trong vong 40 phut.

- Dung hé thong 4o nhiét ha nhiét d6 cta ndi
nau xudng 80°C, str dung NH4Cl 25% dé didu
chinh d¢ pH Xuéng muc 4,8 - 5,0. Thoi gian thuc
hién toan bg qua trinh nay trong vong 45 pht.

- Kiém tra lién tyc d6 nhét ciia hdn hop bang
may do do nhét (Rion Viscoteter VT-04). Khi
d6 nhét duge 180 mPa.s 1a thoi diém két thuc
phan tmg ding dung dich NaOH dé diéu chinh
pH vé mirc 7,0 - 7,5%.

- Dung hé théng 40 nhiét nudc lanh dé ha
nhiét d6 ndi ndu xudng 40°C. Tiép tuc cho lugng
Urea (9,5 kg) vao ndi ndu va khudy déu. Tiép

tuc ding dung dich NaOH dé diéu chinh d¢ cua
hon hop pH 7.5 - 8,0.

Dung dich keo sau khi nau dugc cét trir & khu
vuc thoang mat, trong thing c6 nip ddy, c6 ghi
15 thong tin mé nau, thoi gian nau, thoi gian bao
quan keo tur 1 - 2 thang.

Do pH cua keo dan va hdn hop cac chat dugc
do bang may do do pH (HI 9224 Microprocesser
printing pH meter) va dugc kiém tra theo tiéu
chuan GB/T 14074-4-2017. B¢ chinh xac cia
may do do pH 1a 0,1.

Do nhét cua keo dan duoc do bang may do
dd nhot (Rion Viscoteter VT-04) theo tiéu
chuan ASTM D1084-16.

Ham luong kho cta keo dan kiém tra theo
tiéu chudn EN 827:2005. Ham luong
Formaldehyde tir do cta keo dan kiém tra theo
tiéu chuan TCVN 11569:2016 (Phuong phap
sulfit).

2.2.2. Thi nghiém tao vdn dan

Cac chi tiéu caa van dan thi nghiém nhw
sau: Chiéu day van dan: 6 mm. S6 16p van
mong: 07 16p. Chiéu day van mong 1,7 mm.
Yéu cAu do 4m van mong sau khi sdy 1a 8%, do
am clia van mong sau khi trang keo 1a 20%. Mot
s6 chi tiéu chit luong cua van dan tir keo UF
dap tng tot yéu cau cua van dung lam do moc
va xay dung.

Qua trinh cong nghé tao van dan dugc miéu
ta theo so d0 ¢ hinh 1.

A 4

X Iy nhiét

A

Boéc van mong

Phan loai va gia cong van méng

Nguyén liéu Kiém tra chét luong Cit khuc
Keo dan »  Kiém tra chat lugng keo Say van mong
~a 4
Ep so bd Xép phoi = Trang keo [«
A 4
Ep nhiét > San pham >

Xur 1y cudi cung

Hinh 1. Cac bwéc cong nghé tao van dan

Go Keo lai duong kinh 20 - 25 ¢cm sau khi
khai thac dugc boc vo va cat khue voi chiéu dai

1,35 m. Sau d6 gb dugc xir ly nhiét trudc khi
boe theo phuong phép ludc. Muc dich cia xur ly
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nhiét 1a 1am mém hoa gd trudc khi boc va loai
bé mot s6 chit chiét suat trong gd. Ché do xur
ly: Nhiét do: 60 - 70°C, thoi gian: 9 - 10 gid; can
bang nhiét d6 ngoai moi truong: 2 gio.

G0 sau khi xir Iy hod mém duogc dwa vao may
boc dé tao van mong. Chiéu day van moéng u6t 1a
1,8 mm. Cac théng sé khi boc gd nhu sau: Goc
mai: 20°, goc sau: 3°, @6 nho mili dao: h=1 mm,
tdc d6 vong quay truc trau: 150 vong/phut, toc do
an dao: 5,8 mm/s, chiéu cao thudc thudce nén: ho
= 0,3 mm, muc do nén: A =20%.

Van mong sau khi dugc boc xong duge sdy
bang 10 sdy con ldn tuan hoan doc. Yéu cau do
am van mong sau khi sdy 1a 8%, d6 am ciia van
mong sau khi trang keo 13 20%. Ché d6 sdy van
mong: Nhiét d6 dau vao: T = 65°C; nhiét do dau
ra: T = 115°C; toc d6 con 13n: 0,75m/s; tbe do
tuan hoan khong khi: V = 3m/s. Chat luong van
mong sau khi sy qua kiém tra nhu sau: chiéu
sau vét niit: 49,52 - 60,11%; tan s vét niit: 4,15
- 5,23 vét/cm; sai s6 chiéu day: 1,73 - 2,44%; ty
1€ lg1 dung van mong: 54 - 61%. Mau sdc cua
van mong sau khi sdy twong tu gd nguyén &
trang thai hong phoi ty nhién. Phan giac c6 mau
hoi sdm song khé phan biét so véi gd giac phoi
tu nhién. Van mong voi chat luong nhu vay
hoan toan dam bao yéu cau dung lam nguyén
liéu cho van dan.

Van moéng boc xong dugc sdy bang 10 sdy
con lan tudn hoan doc. Yéu ciu do 4m van mong
sau khi say 1a 10%, d6 4m ctia van mong sau khi
trang keo 1a 20%. Ché d6 say van mong: Nhiét
do dau vao: T = 60 - 70°C; nhiét do dau ra: T =
110 - 120°C; toc d6 con lan: 0,75m/s; toc do
tuan hoan khong khi: V = 3m/s (Tran Van Cht
va Cao Qudc An, 2013).

Van mong sau khi sdy dugc phan loai va
kiém tra chat lwong. Chat lugng van mong sau
khi sdy qua kiém tra nhu sau: chiéu sau vét nut:
51,67 - 61,26%; tan sé vét nat: 5,13 - 5,45
vét/cm; sai sb chiéu day: 1,78 - 2,37%; ty 1¢ lgi
dung van mong: 57 - 61%. Mau sic cla van
mong sau khi sy tuong tu g nguyén & trang
thai hong phoi ty nhién. Phin gidc c6 mau hoi
sam song kho phan biét so voi gb giac phoi tur
nhién. Theo TCVN thi van mong voi chét luong

nhu vay hoan toan dam bao yéu cau dung lam
nguyén li€u cho van dan (TCVN 10316:2015).

Sau khi dinh lugng du lugng keo cho mgt mé
van thi nghiém tién hanh pha keo. Cho dan chét
dong ran dd hoa tan vao thung keo va khuay déu.
Tién hanh kiém tra d6 pH, thoi gian gel hoa cta
hon hop keo & céc ty 1& pha tron. Sau khi pha
tron va kiém tra chat lugng hdon hop keo thi dén
cong doan trang keo.

Viéc trang keo dugc thuc hi¢n trén may trang
keo kiéu ruld, luong keo trang duoc diéu chinh
thong qua khodng cach gitra hai truc rul6. Trang
thir dé kiém tra luong keo trang c6 dam bao yéu
cau hay khong, sau do tién hanh cong doan trang
keo. Luong keo trang duoc 4n dinh 180 g/m?
v6i ca hai loai keo UF dbi chung va keo UFx.
S6 16p van moéng duoc xép phéi 1a 07 16p. Sau
khi trang ta c6 thé hong phoi cho d6 4m ctia van
mong giam, tranh dugc hién tuong nd van khi
X4 van may €p.

Sau d6 cac 16p van da xép phdi dugc dua vao
may ép nhi¢t. Qua trinh thi nghiém tao van dan,
may ép duoc dung 14 may ép nhiét mot ting cta
Trung tdm Cong nghi¢p rung Truong Dai hoc
Lam nghiép. May ép da duoc kiém tra do dong
phéng mat ban ép va chénh I¢ch nhiét do cua cac
diém trén mit va giira 2 mat ban. Cac thong sd
ché do ép nhiét nhu sau: Nhiét 6 120°C; ap suit
ép 1,2 MPa; thoi gian ép 1,5 phit/Ilmm chiéu
day van (Tran Vin Chir va Cao Qubc An, 2013;
Phan Téng Son va Lé Pang Doanh, 1976).

Sau khi ép nhiét, van duogc dé 6n dinh trong
10 - 12 gio nham han ché cong vénh do hat 4m
tré lai. Van mau dugc biao quan trong moi
truong phong thi nghiém vaoi nhiét d§ khoang
27°C, 46 am twong ddi cua khong khi khoang
65% va thoi gian 48 gio trudce khi gia cong mau.
3.KET QUA VA THAO LUAN
3.1. Kiém tra chit lwong keo dan
3.1.1. Két qua kiém tra chat leong keo UFy khi
ndu & thoi gian khdc nhau

Thi nghiém nau keo UFy dugc trién khai ¢ 3
ché d6 co tong thoi gian ndu tuong tng 13 150
phut, 160 phat va 170 phut. Két qua kiém tra
mot s6 chi tiéu chi yéu cua keo UFy sau khi
nau duoc trinh bay trong bang 1.
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Bang 1. Mét sb chi tiéu ciia keo UFy sau khi niu & thoi gian khac nhau

. Ham lwgn -
Ham hf('mg Do nhdt keo Formalde.hygde T?m, glanogel
; kho pH héa ¢ 100°C
TT Mé Miu (%) (mPa.s) tu do ©)
(Kg) (%)
Gia  Trun ., .. Trun Gia Trun Gia  Trun ., .. Trun
tri by G tri binh tri by 0T
Téng thoi gian ndu 150 phiit
1 52,33 154,55 7,08 1,35 63
1 1000 2 54,63 5341 156,33 157,22 722 7,10 1,26 1,31 62 63
3 53,28 160,78 7,01 1,33 64
Téng thoi gian ndu 160 phiit
1 55,34 164,25 7,18 1,25 67
2 1000 2 56,12 5594 156,33 16045 7,22 7,14 1,26 1,28 66 66
3 56,35 160,78 7,01 1,33 65
Téng thoi gian ndu 170 phiit
1 52,16 164,25 7,78 2,14 67
3 1000 2 5347 5230 169,25 164,76 7,56 7,56 2,08 2,08 66 66
3 51,26 160,78 7,35 2,01 65
Qua két qua kiém tra mot s chi tiéu coban & bang 2.

ctia keo UFx sau khi ndu & thoi gian khac nhau
trong bang 1 cho thay, v6i tong thoi gian niu
160 phut thi chi tiéu vé ham luong kho cia keo
1a cao nhét, trong khi ham lwong Formaldehyde
tu do 1a 1,28% thap nhét trong s6 cac mau thi
nghiém.

Mot s6 chi tiéu chit lugng ciia keo d6i chung
va keo thi nghiém dung cho san xuét van dan
qua kiém tra theo céc tiéu chuan duoc tong hop

Vi vay, trong thi nghiém nay s& lya chon don
keo c6 tong thoi gian nu 1a 160 phat dé tao ra
keo UFx su dung trong nghién ctru.

3.1.2. Két qua kiém tra va so sanh chat leong
keo UFy véi keo UF doi chirng

Két qua kiém tra mot s6 chi tiéu cht lugng
cua keo UFx duoc tao ra trong thi nghiém va so
sanh véi keo UF d6i chtng dugc trinh bay trong
bang 2.

Bang 2. Mt sb chi tiéu chit lwong ciia keo ddi chirng va keo UFy thi nghiém
dung cho sin xuét van dan

Két qui kiém tra

STT Cac chi tieu thi nghiém Keo déi chimg Keo UF~
1 Ham luong kho (%) 47-48 55,94
2 Do nhdt (mPa.s) 100-180 160,45
3 Do pH (kiém tra & 20°C) 7,0-7,2 7,14
4 Ham lugng Formaldehyde tu do (%) 1,0-1,2 1,28
5 Thoi gian gel hod & 100°C (s) 67-68 66
6 Mau sic Hanh vang duc Trang sita

Két qua trén cho thiy: keo UFN duoc tao ra
trong nghién ctru c6 mau tring sita so véi mau
hanh vang duc ciia keo UF ddi chimg. Vi mau
sdc trdng sira nay cho thdy dy 1a mau sic kha
hop 1y cho san xuét van dan, vi né gop phan lam
cho mau sic cua van dan rat dep.

Keo UFn c6 ham lugng kho (55,94%) cao
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hon keo UF thong dung (47 - 48%), diéu nay
ching to kha nang da tu cia keo UFn dac biét
cao hon, day ciing dugc coi 1a ti€u chi vuot trdi
ctia keo UFx s0 v6i keo d6i ching. Hai loai keo
nay c6 do nhét va do pH gan nhu twong duong
nhau, diéu nay cho thay kha ning dan trai, thoi
gian dong ran cua 2 loai keo nay trong cting diéu
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kién dén ép co ban la nhu nhau.

Thoi gian gel hoa ctia keo UFx (66s) lai thap
hon keo d6i chimg. Véi thoi gian gel hoa cta
keo UF d6i chiing 14 67 - 68s, trong khi d6 thoi
gian dong rin 1a 80s, voi tdc d6 truyén nhiét cua
gd Keo lai tuong dbi thap, chiéu day van dan 1a
6mm, rat khé 1lam keo déng ran triét dé. Trong
khi d6, voi thoi gian gel hoa ciia keo UFn 1a 66s,
keo UFx ¢6 kha ning dong rén triét dé hon. Day
1a mot 1gi thé rat 16n cia keo UFn trong diéu
kién cong ngh¢ san xuét van dan tai Viét Nam.

Chi tiéu ham lugng Formaldehyde tu do cua

keo UFN la 1,28%, mac du la cao hon so véi
keo UF ddi chimg mat chat, nhung c6 thé thy
ham luong formaldehyde tu do cta ca hai loai
keo déu nho hon 2%, nhu vay mirc d6 doc hai
clia c hai loai ¢éu nam trong gidi han cho phép.
3.2. Kiém tra mét s6 chi tiéu chit lwong
van dan

Két qua kiém tra mot s chi tiéu chat lugng
cua van dan st dung keo UFy va so sanh voi
chét luong cta van dan st dung keo UF dbi
chirng duoc trinh bay trong bang 3 va 4.

Bing 3. Két qua kiém tra mot s6 chi tiéu chit hrgng van dan

TT Cac chi tiéu va miu thi nghiém A,Ket flua kiem tra‘ Tié,l-i chuan
Kétqua  Trung binh kiém tra

D6 4m van (%)
Mau 1 12,33

L Vw2 11,05 11,42 TCVN 7756-3:2007
Mau 3 10,89
Khdi luong thé tich (Kg/m?)

p Mavl 73325 93314 TCVN 7756-4:2007
Mau 2 720,69
Mau 3 715,48
Truong né chidu day (%)
Mau 1 9,65

3 Vo 1021 9,63 EN 317:1993
Mau 3 9,04
Do bén kéo truot mang keo (MPa)

4 Maul 1,55 1,52 EN 314-1:2004
Mau 2 1,52
Mau 3 1,49
D6 bén udn tinh (MPa)
Mau 1 66,34

S MEwo 65.28 65,50 EN 310:1993
Mau 3 64,89
Mo dun dan hoi uén tinh (GPa)

6 Maul 7,35 721 EN 310:1993
Mau 2 7,19
Mau 3 7,08
Ham luong formaldehyde tu do
(mg/100g)

7  Maul 7,56 7,55 EN 717-3:1996
Mau 2 7,61
Mau 3 7,48
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Bang 4. So sanh mét sb chi tiéu chit lwong van dan sir dung keo UFx va van dan
str dung keo UF d6i chirng

Két qua kiém tra

Tiéu chuan

STT  Cdcchititu thinghitm — — e himg  Van dung keo UFy kiém tra

I Do am van (%) 8- 14 11,42 TCVN 7756-3:2007

2 Khéi lugng thé tich (Kg/m®) 690 - 730 723,14 TCVN 7756-4:2007

3 Truong né chidu day (%) 10- 13 9,63 EN 317:1993

4 DO ben kéo trugt ming keo -y 55 4y 1,52 EN 314-1:2004
(MPa)

5 Do bén udn tinh (MPa) 56 - 62 65,50 EN 310:1993

6 M6 dun dan hoéi uon tinh 6.1-6.9 721 EN 310:1993
(GPa)

7 Ham luong formaldehyde 6,982 7,55 EN 717-3:1996
tu do (mg/100g)

Tir cdc két qua nghién civu dwoc trinh bay &
bang 4, chiing t6i c6 mot s6 nhin xét sau:

Trong diéu kién bao quan van dan nhu nhau,
nhung d6 4m van dan tir keo UFx thap hon nhiéu
so v6i van dan dbi chung. Diéu nay chimg to
mdt trong nhiing nguyén nhan quan trong 1a keo
UFx hit am sé it hon so voi keo UF ddi ching
thong dung.

Céc gia tri vé dd bén udn tinh, d6 bén kéo
truot mang keo ctia van dan keo UF d6i chimg
thip hon so véi van dan dung keo UFn. Trong
do6, dic biét chii y dén ty 18 truong né chiéu day
van déan tir keo UFn giam di 10 rét (van dan keo
thong dung 1a 10 - 13% con van dan dung keo
UFx 1a 9,63%). Bén canh d6 céc chi s6 do bén
udn tinh van dan déi ching 1a 56 - 62 MPa, d6
bén kéo truot mang keo cia van dan van dbi
chimg 1a 1,25 - 1,44 MPa thap hon nhiéu véi d6
bén udn tinh va do bén kéo trugt mang keo cua
van dan dung keo UFn lan luot 1a 65,50 MPa va
1,52 MPa.

Piéu d6 cho thdy, véi cing loai gd va céac
thong sb cong nghé tao van dan, chit lugng van
dan 1am tir keo UFy t6t hon hin va dép ung t6t
yéu cau ctia van dan loai I ding 1am dd moc xay
dung. Trong khi do, van dan tir keo UF thong
dung chi dap tmg yéu ciu cua van dan loai II
ding lam d6 moc xay dung.

4. KET LUAN

- Trong diéu kién cong nghé va san xuit cua
Viét Nam, hoan toan c6 thé tao ra loai keo Urea
— Formaldehyde dam bao dugc nhimg yéu cu
chat luong theo cac tiéu chuan quéc té. Loai keo

nay dugc ding trong cong nghé san xuit van
dan va dap tng tt cac tiéu chuan qudc té.

- Keo UFx ¢6 nhitng tinh chit rit quy bau, d6
la: quy trinh tao keo don gian, kha nang dan
dinh tét, mau séc dep, mang keo déo hoa hon,
gi4 thanh khong cao, dap tng tot nhitng yéu cau
ctia keo dung cho van dan. Keo dan nay di khic
phuc dugc nhugc diém cua keo UF thong dung.
Céc chi tiéu chat luong ctia keo UFy tot hon hin
so voi keo UF ctia mot s6 hang phd bién dang
ban trén thi truong hién nay.

- Van dan san xuat tir Keo UFN ¢6 mot s6 chi
tiéu chat luong t6t hon so véi van dan thong
dung san xuat tir cac loai keo UF phd thong
khac. Van déan dugc tao ra tor keo UFn déap ung
t6t yéu cau van dan loai I dung trong d6 moc va
xay dung.
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CREATE AN UREA - FORMALDEHYDE (UFx)
USED FOR PLYWOOD PRODUCTION

Cao Quoc An!, Tran Van Chu!
"Vietnam National University of Forestry

SUMMARY

The goal of this article is to study, create a Urea — Formaldehyde (UFy) resin that has some outstanding quality
indicators than the common Urea — Formaldehyde (UF) resin that now sells on the Vietnamese market. Two UFy
and UF are used as a binder for the plywood manufacturing technology. The research results show that: Urea -
Formaldehyde (UFx) is a good adhesive for type I plywood production technology used in furniture and
construction. This adhesive has overcome the disadvantages of common UF adhesives. The quality of UFy
adhesive is much better than some common UF adhesives on the market. In the conditions of technology and
production in Vietnam, it is completely possible to create UFn adhesives with international quality standards.
The UFy adhesive has very valuable properties, such as simple molding process, good adhesive ability, nice
color, high plasticity, meeting the requirements of glue used for plywood. Plywood made from UFy adhesives
has some better quality indicators than plywood made from common UF and approaches some European
standards.

Keywords: fast growing trees, plywood, some quality indicators of resin and plywood, urea-formaldehyde resin.
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