UNG DUNG VA CHUYEN GIAO CONG NGHE

NGHIEN CUU, TAO KEO UREA-FORMALDEHYDE (UF)
PAC BIET DUNG TRONG CONG NGHE SAN XUAT VAN
LAMINATED VENEER LUMBER

Trin Vin Chi

Study on manufacture of Urea - Formaldehyde resin specially used for technology of laminated
vevneer lumber (LVL)
Summary
Utilization of fast growing trees used for laminated vevneer lumber technology of Viet Nam has been
carried out these 5 years. There are several problems on its processing, primarily the unstability of
bonding quality, especially for heartwood veneer boding. To some extent the veneer bonding is
considered as difficult bonding with the application on of Urea-Formaldehyde resin because
delamination would offen happen at some part of the panel. '
Objective of the study is make of a kind of special Urea - Formaldehyde resin suitable to adhere of
Laminated veneer Lumber which made of fast growing trees. Results of the study showed that:
- Special Urea- Formaldehyde resin are a good adhesive for LVL board.
- The properties of LVL made of special Urea- Formaldehyde resin are showed higher compared to
properties of LVL made of WG -2888 Urea- Formaldehyde resin from Dyno Branch.
- The properties of LVL are up to CAN3 - 0437 - M85 and JAS 5-11-15.2 standard. The Laminated vevneer

Lumber can be made of funiture and contruction.

1. DAT VAN BE

Trong mot vai nam trd lai day, van LVL dugc san
sudt tir mot sd loai gb ring tréng da dugc nghién ciu
va budc ddu da dua vao san xuat tai Viét Nam. Van
LVL c6 céu triic tuong tu nhu van dan, nhung céc 16p
van méng xép song song nhau. Khi ép tao van cé 3
gidi phap la: Ep timg budc, ép 1 14n va ép bing tin s6
cao. Khi ép van LVL bing giai phap ding tin s6 cao
thi keo dan khéng yéu cdu khit khe vé cic chi tieu
chét lugng, nhung gidi phap nay rat t6n kém va & Viét
Nam chua c6 may ép ki€u nay. Khi ép tao van LVL
theo giai phap ép 1 14n hodc timg budc, keo dan can
c6 yéu cdu rdt khit khe vé chat lugng. Keo dan cén c6
ham lugng khé cao, d6 nhdt cao, tinh tham thau vao
van méng, kha ning dan tri t6t, tinh dan héi cao,...

Mit khic, do van LVL rat day va van déan c6 chiéu
day 16n, nén cac loai keo UF dung cho van déan hién c6
mit trén thi trudng Viét Nam khé tao ra van LVL chat
lugng cao (dic biét véi cac loai gb c6 thé bit, c6 nhidu
dau, nhua hodc céc chat c6 hai cho dan dinh).

Vi véy, viéc nghién citu tao ra mot loai keo UF ¢6
cic chi tiéu chdt lugng phit hop cho cong nghé tao
van LVL tir cac loai g6 ring tréng, trong diéu kién

'TS. Trudng Dai hoc Lam nghiép

c6ng nghé san xuét cha Viet Nam 1a mét viéc lam hét
sttc cdn thiét va ¢ y nghia.

Bai viét nay ching trinh bay nghién ciru vé cong
nghé tao keo UF phu hgp véi cong nghé tao van LVL
trong diéu kién cong nghe san xudt cfia Viét Nam.

IL. VAT LIEU VA PHUONG PHAP

1. Nguyén liéu ding trong thi nghiém

G3 tron: G6 dung trong nghién citu la g Keo tai
tuong (Acacia mangium) cé tubi 7-8 dugc ldy vé tir
huyén Luong Son, tinh Hoa Binh. Keo tai tugng cé
phan g s6m va mudn khéng phan biét, thd thing va
tuong d6i min. Mach g c6 thé€ nhin thdy bing mit
thudng, kich thudc 16 mach trung binh 0,1- 0,2mm, s6
lugng khodng 5 dén 8 16/mm?” Mach gé dugc xép
phén tan, hinh thitc tu hgp don va kép véi s6 lugng tir
2-4 1. Quan sat trén mit cit ngang thdy: Tia gb c6
kich thudc nhé (<0,1 mm), s6 luong trung binh (3-
7tia/mm), khéi lugng thé tich tuong d6i nhé va bién
déng tai cac vi tri trén than cay (y = 0,56-0,58g/cm’),
hé s6 co rit 0,34, ing suat ép doc thd 282,10°N/m?, d6
bén uén tinh 941,32.10°N/m?, sitc bén tu nhién kém,
dé gia cong va dé nit.

Hod ch4t (dugc mua tai Nha mdy hoéa chat Dic
Giang): (+) Urea (H,N-CO-NH,): Dang tinh thé,
khéng mau, d& tan trong nudc, trong ddu, dé hit 4m,
khéi lugng phan ti- 60; ty trong 1,335, lugng tan
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trong nudc & 20°C- 104,7g/100g H,O, nhiét d6 néng
chay 132°C. Ham lugng céc chat trong Urea: Cl
0,0003%, SO, 0,001%, NH, 0,005%, Fe 0,0002%, Pb
0,0002%. (+) Formaldehyde (H-CHO): Dang ldng,
khéng mau, khéi lugng phan ti- 60; ty trong 1,05.
Ham lugng cac chat trong Formaldehyde: C1 0,0002%,
SO, 0,001%, Fe 0,0002%, Pb 0,0002%. (+) Xut (NaOH):
Dang két tinh, mau tring, tan nhiéu trong nudc, khéi
luong phan tt 40; ty trong 2,13, nhiét 46 néng chdy
321°C. Ham lugng cic chat trong Axit photphoric:
Na,C0,<0,005%, SO, 0,005%, Cl 0,005%, N 0,001%,
PO, 0,001%, SiO, 0,01%, Fe 0,003%, Ca 0,01%,K 0,05%.
(+) Amoclrua (NH,Cl): Dang két tinh, mau tring, tan
nhiéu trong nudc. (+) Keo dan d6i chiing dung trong
thi nghiém 1a keo UF (ki hiéu Dynchem WG -2888)
cta hang Dyno.
2. Phuong phap thi nghiém

Don va quy trinh tao keo dian UF: (+) Pon tao
keo UF: Urea 99%: 150-180 phin trong lugng;

Formaldehyde 37% - 300 phan trong lugng; NaOH
30% - mot lugng vita dd; NaCl 20% - mot lugng vita
dd. (+) Quy trinh coéng nghé tao chat chéng chay:
Diing can ki thuét c6 d6 chinh xac 0,01g d€ can lugng
Urea va Formaldehyde. Cho lugng Formaldehyde vao
néi phan ing. Duing NaOH diéu chinh dung dich
Formaldehyde c¢6 pH= 7 - 8. Nang nhiét 46 cia dung
dich lén 35°C. Cho tir tit 70% lugng Urea vao, khudy
déu cho tan hét va nang tir tit nhiét d6 1én 90°C trong
vong 30-40 phit. Tiép tuc ning nhiét d6 len 90°C
trong 10 phut. Giit & nhiét d6 d6 trong 45 phiit. Dung
luong NH,Cl diéu chinh pH=5. Dung NaOH diéu
chinh pH cta dung dich vé gia tri 7. Ti€p tuc cho 30%
lugng Urea con lai vao. Lic nay nhiét d6 ha xuéng
con khodng 80°C. Giit d nhiét 46 d6 trong vong 10
phit. Ha nhiét d6 cta néi phan dng xu6ng 40°C va
tién hanh cho keo ra thiét bi bao quan.

Quy trinh céng nghé tao van LVL (hinh 1).

Nguyén liéu

—» Citkhic > Xt Iy nhiét Bécvan [— Sdy
Epsobo [« Xép van +_ Trang keo [ Phan loai va gia c6ng van mdng
Ep nhiét > San phdm »| X&ly cubicing

Hinh 1. Quy trinh céng nghé tao van LVL

G& keo tai tugng v3i dudng kinh 20-25cm dudc
béc vé va cit khic véi chiéu dai 1,35m. Sau d6 gb
dugc xtt Iy nhiét trudc khi béc theo phuong phép
Iu6c. Muc dich cha xit Iy nhiét 1a lam mém hoa gb
trudc khi béc. Ché d6 xit ly: Nhiét d6: 60-70°C, thoi
gian: 9-10 gig; can bing nhiét 6 méi trudng;: 2 gid.

G3 sau khi xtt Iy hod mém dugc dua vao may béc
dé€ tao van méng. Chiéu day van mdng uét 1a 3,6mm.
Cac thong s6 khi béc g6 nhu sau: Géc mai: 22°, géc sau:
3°, 46 nh6 miii dao: h = 1mm, t6c d6 vong quay truc
trdu: 152 vong/phiit, t6c d6 &n dao: 59 mm/s, chiéu
cao thudc thudc nén: hy = 0,3mm, mac d6 nén: A =20%.

Véan mdng béc xong dudc sdy bing 16 siy con lin
tudn hoan doc. Yéu ciu d6 4m vin mdng sau khi sdy
14 10%, d6 4m ctia van mdng sau khi trang keo 1a 20%.
Ché 36 sy van mdng: Nhiét d6 ddu vao: T = 60-70°C;
nhiét @6 d4u ra: T = 110-120°C; t6c d6 con lan:
0,75m/s; t6c d6 tudn hoan khéng khi: V = 3m/s. Chat
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lugng van mdng sau khi sy qua kiém tra nhu sau:
chiéu sau vét nat: 48,12-59,12%; tin s6 vét nit: 4,42-
5,43 vét/cm; sai s6 chiéu day: 1,8-2,2%; ty 1@ 1gi dung
van méng: 55-63%. Mau sic ctia van mong sau khi sdy
tuong tu gb nguyén § trang thai hong phoi tu nhién.
Phén giac c6 mau hdi sdm song khé phan biét so v&i
gb giac phoi tu nhién.

Van mdng dugc trang keo va xép phoéi. Lugng
keo trang 180-220g/m?. S6 16p van médng 1a 15 16p.
Céc 16p van dudc xép song song theo moét theo
nguyén tc mat phdi - mit phai. Sau d6 cac 16p van da
x&p phoi dugc dua vao may ép nhiét.

Khi ép tao van LVL thudng c6 ba phuong phap:
ép 01 1an, ép nhiéu l4n (titng budc) va ép bing tin s6
cao. Do diéu kién vé cong nghé va thiét bi, ching t6i
chon gidi phép ép 01 l4n.

Céc thong s6 ché d6 ép nhiét nhu sau: Nhiét do
130°C; 4p suét ép 15kg/cm?; thdi gian ép 65phuit.
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Kiém tra két qud thi nghiém: Chat lugng clia keo
dan dugc kiém tra theo tiéu chusn GB/T4897-77.

Géc tiép xiic dugc do bdi thiét bi do goc tiép xiic
JJC-L cda Phong thi nghiém Héa cao phan ti - Pai hoc
Béach khoa Ha N¢i. Mau thi nghiém dugc dit trong
bubng méu. Giot keo UF c6 dudng kinh 1-2mm dugc
dit vao may do sao cho canh cua giot keo trung véi
dudng trung tdm cha thudc do. Dung tay quay diéu
chinh @€ do goc ti€p xic.

D6 pH dugc do bing may do d6 pH (HI 9224
Microprocesser printing pH meter). D6 nhét caa keo
dan dugc do bing may do d6 nhét (Rion Viscoteter
VT-04). ,

D6 pH cia van mdong dudc do khi d4t 3g bui gb
trong c6c thay tinh 50ml (trong d6 c¢6 30ml nudc cat) &
nhiét d6 phong. Diing diia thuy tinh khudy déu b6t

g6 cho th&m nudc trong 5 phit. D& ling trong 10 phut
va ti€p tuc khudy trong 5 phiit va lai d€ ling trong 5
phiit. Sau d6 diung may do &6 pH.

Kha ning ch6ng chiu véi axit cia van méng dudc
do khi dit 25g bui g8 trong binh thady tinh tam giac &
nhiét 6 phong. P8 vao binh 250ml nudc cit va lic
déu trong 20 phit. Sau khi lam lanh dén nhiét d6
phong, d8 dung dich vao thiét bi loc. Cho vao 2 c6c
thiy tinh (350ml) mbi c6c 50ml nudc g thiét bi loc.
Chufn 46 dung dich v&i 0,025mol/1 axit sulphuric t6i
pH=3. S6 mmol axit sulphuric da dung duogc goi la
kha ning chéng chiu véi axit cia van mdng.

Mot s6 chi tiéu tinh chat ctia van LVL dudc kiém
tra trén may tht van ning AMSLER 50 KN, tai Phong
thi nghiém Co i g8, Trudng Pai hoc Lam nghiép. Mot
s6 tiéu chuédn ki€m tra tinh ch4t cda van LVL dudc thé
hién & bang 1.

Bang 1. Mot s6 chi tiéu chit lugng va tiéu chudn kiém tra vin LVL

It KET QUA THI NGHIEM

1. Ki€m tra chdt lugng keo din

a) Déi chitng: Dang 16ng; mau tréng duc; ham
luong kho 47%, t§ trong 1,25-1,27g ml’; d6 nhét 100-
180Pa.s (& 20°C); 46 pH 7,0-7,2; thdi gian gel hoa 67s;
thoi gian déng rdn 80s (khi cho 1% chat déng rin
NH,CI); thdi gian s6ng 2,5-3h; thdi gian bao quén 2
thang; lrgng formaldehyde tu do nhd hon 0,5%.

b) Keo UF dic biét: Dang 16ng mau kem; ham
luong kho 60%; ty trong 1,26-1,28¢ ml"; d6 nhét 130-
190Pa.s (0 20°C); ¢6 pH 6,5-7,0; thdi gian gel hoa 65s;
thdi gian déng rdn 90s (khi cho 1% chit déng rdn
NH,CI); thdi gian s6ng 3,5-4h; thoi gian bdo quan 2,5
thang; lugng formaldehyde tu do nhé hon 0,5%.

Két qua trén cho thay: C4 hai loai keo déu § dang
16ng mau tring duc hoic mau kem. Diéu d6 lam mau
sdc cua véan LVL rat dep. Keo UF dic biét c6 ham
lugng khé (60%) cao hon keo UF théng dung (47%),
diéu nay ching té kha ning da tu cia keo UF dic biét
cao hon. Hai loai keo nay cé d6 nhdt gin nhu tuong
duong nhau. Tuy nhién, géc tiép xic cia keo UF dic
biét cao hon. '

TT Chi tiéu Ki hiéu DPon vi Tiéu chuan ki€m tra
1| Ty Ié truong nd chidu day van TS % CAN3 - 0437 - M85
2 Cudng d6 kéo trugt mang keo or kg/cm? JAS 5-11-15.2
3 P6 bén udn tinh MOR kg/ cm? CANB3 - 0437 - M85

Thdi gian s6ng cta keo UF d6i chitng thdp hon
keo UF dic biét. Thoi gian déng rdn cia keo UF dic
biét cao hon keo UF d6i chitng v6i ciing mét luong
chat déng rédn. Trong khi d6, thdi gian gel héa ctia keo
UF dic biét lai thap hon keo d6i chitng. V&i thoi gian
gel hoéa ctia keo UF théng dung la 67s, trong khi d6
thdi gian déng rén 1a 80s, véi t6c d6 truyén nhiét cta
gb Keo tai twgng la thdp, chiéu day van LVL day
(35mm), ro't khé lam keo dong rin triét d€. Trong khi
d6, véi thoi gian gel héa cia keo UF dic biét la 65s,
thdi gian déng rén 1a 90s, keo UF c6 kha ning déng
rin triet d€ hon. '

Chi tiéu lugng formaldehyde tu do ctia c3 hai loai
keo déu nhé hon 0,5% va nhu vy mitc 46 d6c hai cia
ca hai loai d¢éu dam bao yéu cdu.

Két qué kim tra goc tiép xic cha keo dan véi gb
keo tai tugng theo thdi gian dugc thé hién & bang 2.

Bang 2. Géc ti€p xiic ctia keo din vdi gb keo tai
tuong

Thoigian(phit) | 1 | 2 [ 4 | 6 [ 8 [ 10

Keo UFd6iching | 35 | 33 | 30 | 26 | 24 | 22

Keo UF dic biét 40 | 38 | 35 | 32 | 28 | 26
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Hién tugng thdm keo 1a hién tugng vat Iy ddu
tién xdy ra trén bé mit g8 khi ta dua keo dén lén bé
mit gb. Hién tugng dinh két 1a két qua téng hop cac
luc do sic cing bé mit. Do bé mit g5 c6 cac mao
mach nén keo dan chui vao céac 16 d6, mit khac khi
dua keo dan 1én bé mit gb thi tai bé mit tiép xic xudt
hién céc luc sic cing bé mit qua cic pha ti€p xic:
Chét rén - méi trudng, chat rén - 16ng, chat 1éng - moi
trudng.

Néu goi a5 - Luc ciing giita ch4t rdn va khong
©
'@

a3

khi; oy, - Iuc cing giita giot chat 16ng va khéng khi; a,
- luc cing giita giot chat 1dng va chat rdn; 6 - géc hgp
gilta giot chat 1ong va chat rin. D& cho giot chat 1dng
thii can bing thi:

gita lai & trang

oy, = Q)+, cos6

a.,—«a
Suy ra: Cos@=-—83 12
Ay

Géc 6 phu thudc vao ban chdt clia ba thé, né thay
d6i theo trang thai va d6 sach ctia bé mit.

a2

Hinh 2. Su bam dinh ciia giot chit 16ng trén bé mit vat rin
Trong d6: 1- Chat rdn; 2— Chét Iong: 3— Khong khi

Goc tiép xtic (6) clra keo UF d6i ching va g6 Keo
tai twgng thdp hon keo UF dic biét. Géc 6 phu thudc
vao ban chét ctia ba thé, né thay déi theo trang thai va
d6 sach ctia bé mit. Néu goc cing cda thé rdn va thé
khi 16n hon so véi thé 18ng thi goc 0 <6< 90°. Khi cosd
> 0 giot chat 1éng c6 dang cup vao va khi d6 giot chat
16ng dinh u8t bé mit chat rén.

Theo thuyét dan dinh (nguyén ly dinh két), hién
tuong dinh két 1a két qua t6ng hop céc luc do sic
cang bé mit. Do bé mit gb c6 cac mao mach nén keo
dan chui vao cac 16 d6, mit khac khi dua keo déan lén
bé mit gb thi tai bé miit ti€p xidc xuét hién céc luc sitc
cing bé mit qua cic pha ti€p xic: Chat rin - moéi
trudng, chét rdn - 16ng, chat 16ng - moi trudng. D6i
véi keo UF dic biét khi c6 goc ti€p xic cao hon, kha
ning gian tri c6 th€ cao hon, nhung gay ra hién
tugng thdm keo va két dinh kém hon.

Pay la diém m4u chét ctia van dé cin nghién citu
va rit c6 y nghia khi dang giai phap ép 01 lan va
nhiéu 14n van LVL. Vi, khi ép tao van LVL theo céac
phuong phép ép nay sé it xay ra hién tugng né van.

2. Kiém tra d6 pH va kha ning chéng chju véi

axit cia vin mong

D6 4m, d6 pH va khi ning chéng chiu véi axit
clia van méng gb Keo tai twgng qua kiém tra duoc
trinh bay & bang 3.

Bang 3. D6 4m, d6 pH va kha ning chéng chiu
vdi axit cia vin méng gb Keo tai tugng

Mausic | P6am | D6 pH Kha ning
van méng (%) chéng chiu axit
Xanhnau | 11,56 7,3-7,8 1,135
Pd nau 9,1 7,2-7,4 1,021
Tring 12,5 | 6,01-6,23 0,312

Tit cac két qud & bdng 3 cho thdy: Cé su khac
nhau r4t 16n vé& d6 &m, d6 pH, khd ning chéng chiu
vdi axit cda van méng & cac mau sic gb khac nhau.
Vi van méng mau trdng ma chi yéu tir phan gb giac,
kha ning chéng chiu véi axit nhé hon nhiéu so véi
van mau xanh nau hoc nau dé (chd yéu tit phin gb
15i). O phin gb 15i nay, kha ning dan dinh céia keo
dan va gb rdt khé khin, vi keo UF théng dung sé
déng rén trong diéu kién moéi trudng axit. Ma phan gé
nay chi y&u mang tinh trung tinh va kiém nhe. V&i
1%NH,CI chi s6 pH ctia keo UF théng dung vin nim
trong gidi han trung tinh, do d6 néu khéng dung
nhiét d6-cao s& khé déng rdn. Keo UF dic biét voi
1%NH,Cl chi s6 pH mang tinh axit, do vay chi cén
nhiét d6 thap ciing s& déng rin.
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C6 nhiéu gidi phdp d€ xtt Iy van méng trude khi
trang keo. Tuy nhién, v6i van LVL néu dung cac gidi

phédp ndy gi4 thanh cta véan s& rat dit. Vi vay, viéc
ding keo UF dic biét ndy s& dem lai hiéu qua cao.
3. Kiém tra tinh ch4t vin LVL (bang 4)

Bing 4. M6t s6 chi tiéu chit lugng van LVL

Loai vén TS (%) or (kg/cm?) MOR (kg/cm?)
’ Min Max TB Min Max TB Min Max TB
Vén d6i ching 2,56 3,76 2,72 11,65 13,52 12,47 967,56 | 974,43 | 970,99
Van LVL dung UF 2,13 3,45 2,46 13,21 16,32 15,54 978,62 | 989,76 | 981,75
Tir cic két qua & bang 4 cho thay: Céc gia tri vé TAI LIEU THAM KHAO

d6 bén ubn tinh, cudng d6 kéo trugt mang keo cla
van LVL lam tit keo UF d6i chiing thdp hon nhiéu vin
LVL lam tr keo UF dic biét. Trong khi 46, ty lé
truong nd chiéu day lai ting nhiéu. Diéu d6 cho thdy,
vdi cung loai gb va cac théng s6 c6ng nghé tao van
LVL, chét lugng van LVL lam tit keo UF dic biét t6t
hon hin va dap ing t6t yéu cdu cla van LVL loai I
ding 1am d6 méc xay dung. Trong khi d6, van LVL
lam tir keo UF théng dung chi dap dng yéu ciu cda
van LVL Joai Il dung lam d6 moéc xay dung.

IV. KET LUAN |

Két qua nghién citu tao ra dugc loai keo UF dic
biét ding cho c6ng nghé san xudt van LVL. Keo UF
dic biét c6 nhitng tinh chat sau: Quy trinh tao keo don
gidn, kha ning dan dinh t6t, mau sic dep, gia thanh
khong cao, dap g t6t nhitng yéu cdu cta keo diing
cho van LVL. Keo d4n nay da khic phuc dugc nhugc
difm cia keo UF théng dung khi déan dinh céc loai g8
c6 thé bit, nhiéu ddu nhua va rdt phit hap cho vén
LVL tir g8 ritng tréng va ca cic loai van nhan tao
khac.

Quy trinh c6ng nghé tao keo nay hoan toan cé thé
ap dung vao thuc t€ sdn xu4t cta Viét Nam. Quy trinh
cong ngh¢ ndy da dugc thit nghiém tai Trung tdm
Coéng nghiép ritng, Trudng Pai hoc LAm nghiép.

Vén LVL dugc san xudt tit gb keo tai tugng, keo
UF d4c biét hoan toan c6 thé dap ing nhitng yéu cdu
clia tiéu chufn nguyén litu dang cho d6 moc va xay
dung.
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