KHOA HOC CONG NGHE

QUY TRINH CONG NGHE TONG HOP KEO UREA
FORMALDEHYDE BIEN TiNH MELAMINE
(MUF-E1. M13) CHO SAN XUAT VAN DAN CHONG AM
VA THAN THIEN MOI TRUONG

TOM TAT

Nguyén Hong Minh?", Ta Thi Thanh Huong!

Da thuc hién viéc nghién cttu cac yéu té anh hudng dén quy trinh téng hop keo, bao gém ty & nguyén liéu;
s6 lan, luong va thoi diém phdi tron urea va melamine trong néi phan tng; anh hudng cta thoi gian, nhiét
do va toc do khudy cta qua trinh tdng hop; anh huéng do pH dén chat luong keo MUF cho van dan & cac
quy mo thi nghiém tir nhé dén 1on: 2, 100, 1.000 kg/mé (2018 - 2019). Viéc xay dung, khao nghiém va hoan
thién quy trinh cong nghé téng hop keo duoc ap dung vao quy mo san xuat cong nghiép 3000 kg/mé. Cac
két qua nghién cttu cho phép tao san pham keo dan MUF — E1. M13, dung cho san xudt van dan dat cap
chat luong dan dinh cao trong diéu kién stt dung 4m uot Class 2 theo EN 314 - 1 & 2; ham luong
formaldehyde tu do 1,15 mg/100 g van kho kiét theo EN 717 - 3, (~ 0,07 ppm, ASTM D 6007), dat tiéu
chudn E1 ctia chau Au (< 9 mg/100 g hodc < 0,1 ppm). Van dan c6 gia tri cuong do chiu luc cao & muc do
bén uon MOR dat 77 Mpa, mé dun dan héi MOE dat 9770 Mpa.

Titkhéa: Quy trinh tong hop keo, keo Melamine-Urea-Formaldehyde (MUE), ham luong dur formaldehyde,

vdn ddn, tiéu chuin E1.

1. DAT VAN BE

Chiém ty trong dang ké trong nganh gd phai ké
dén viéc phat trién va stt dung keo dan gé trong cong
nghiép san xuat va xuat khiu van dan. Keo dan
melamine urea formaldehyde (MUF) la mot loai
polyme nhiét ran duoc san xudt boéi phan tmg giita
uré, melamine va formaldehyde, chat luong MUF bi
anh hudéng boi luong ty 16 mol cta Urea, Melamine
v6i Formaldehyde ¢ moi giai doan phan tng (Zhang,
J. va cong su, 2013). Keo Urea Formaldehyde bién
tinh véi Melamine cé thé duoc tao thanh véi phat thai
Formaldehyde thép.

Melamine c6 mitc &6 phan (ng cao hon urea do
d6 thu gitt duoc nhiéu formaldehyde va két qua la
lam giadm luong phat thai khi formaldehyde. Hon thé
nita, st gop mat ctia melamine trong qua trinh téng
hop keo lam tang s6 luong mach lién khong gian
trong keo va ting kha ning tao lién két dan dinh.
Tuy nhién, melamine dat hon urea kha nhiéu nén cac
nghién ctu thuong tip trung nghién cuu ty 1é
melamine, giai doan cho vao dung dé bién tinh keo
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UF v6i mot luong nho nhat c6 thé ma van dam bao
vai tro ciia melamine trong keo.

Cac nghién cttu co ban da chi ra cac yéu t6 quan
trong nhat quyét dinh tinh nang tao ciu trac lien két
trong phan tmg 1a: Ty 1& mol gitta M/U/F; gia tri pH
clla moi truong phan tng da tu; nhiét do, thoi gian va
toc do khudy, nong do cac chat phan tmg. Cac yéu to
nay anh huodng dén toc do ting phan tir luong cta
keo MUF, vi thé muc do da tu khéac nhau tinh niang
ctia keo chénh léch rat lon, dac biét 1a do hoa tan, do
nhoét, gia tri pha loang nudc va toc do déng ran cta
keo. Nhing tinh ning nay & muac do rat 16n quyét
dinh boi phan tt luong va phan bé phan tir luong caa
keo. Trong d6, ty le mol gitta F/(U+M) la yéu to
quyét dinh dén két cdu va tinh chat cta san phdm
(Zhang, J. va cong su, 2013). N6 anh hudng tryc tiép
dén cuong do dan dinh, téc 0 déng ran va ham
luong formaldehyde ty do - mot yéu t6 quan trong
trong viéc san xuat va st dung cac loai keo c6 thanh
phan Formaldehyde. Hon thé nita, khi cac yéu to
khéc duoc khong ché (nhiét do, thoi gian nau, do pH
va toc do khudy) thi khi taing ham luong melamin
trong téng hop keo MUF lam cho @6 bén co ly cta
san phidm van ép tang 1én; do bén uén va do bén nén
ctia cac mau ép stt dung keo MUF déu cho két qua
tot hon hén so véi mau ép st dung keo UF.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu hoéa chat
211 Héa chat tong hop keo din MUF

Formalin (37%), urea, melamine, urotropin va
céac chat phu tro khac (NaOH, NH,CI) duoc cung cip
bdi Cong ty C6 phan Better Resin - chi nhanh Bac
Ninh.

2.1.2. Nguyén liéu van mong

Nguyén liéu gb duoc st dung dé tao san phdm
van dan thi nghiém 1a van moéng c6 chiéu day
(1,7£0,2) mm va (2,2+£0,2) mm tit g6 keo tai tuong
(Acacia mangium) 6 tudi, do 4m van moéng < 8%.

2.2. Thiét bi thirc nghiém
2.2.1. Noi tong hop keo

Hinh 1. Thiét bi téng hop keo & quy mo thire nghiém
3000 kg/mé (Cong ty C4 phan Viét Nhat Hi - Tech)

Viéc tong hop keo duoc thuc hién trén hé théng

noi téng hop keo c6 cong suat 10.000 kg/mé voi cac

dic diém cadu tao: Téc do khudy cho phép 50-60

vong/phut. Bo phan gia nhiét xung quanh vo ndi
duoc cap boi hoi nuwéc qua nhiét. Bo diéu khién nhiét
do6 diéu khién van hoi cip nhiét, c6 cdm bién nhiét ty
ngat khi dat yéu cau va diéu chinh duoc nhiét do toi
da 100°C. He thong hut chan khong duoc thiét ké &
phan trén cta néi téng hop nham tranh phat thai ra
moi truong va thu héi formaldehyde tré lai noi tong
hop keo.

2.2.2 Cdc thiét bj thi nghiém khdc

Tt sdy mau Memmert; nhiét ké dién t; may do
pH METTLER TOLEDO Sevencompact; may do do
4m cam tay Ligno; can dién t&¢ Ohau chinh xé4c t6i
0,0001 g; may do dé nhot VISCOTESTER-345030.

T khi hau SPX-250B, SHKT.

Bo6 dung cu thi nghiém xac dinh formaldehyde
du: Binh dinh mtec, coc dong, pipet thing, pipet bau,
micro pipet, may khudy ttr.

May ép nhiét ctia Vién Nghién ctu Cong nghiép
rimg hodc cac nha may doi tac tao van dan véi san
phim keo MUF da duoc tdng hop.

Cuong do uon tinh, modul dan héi va cuong do
dan dinh cta van dan duoc do trén may thir co ly
INSTRON 5569.

May do quang phé UV-VIS GENESYS 20 dé do
do hip thu quang cta dung dich hiap phu
Formaldehyde.

2.3. Thuc nghiém tao keo dan va van dan

Tong hop keo din g6 MUF

Bang 1. Cong thirc téng hop keo MUF E1
Ché do e h PE1/ PE1/ PE1/ PE1/ PE1/
© cotong hop MUF11 MUF12 MUF13 MUF14 MUF15
F:1835kg | F:1820kg | F:1840kg | F:1820kg F: 1840 kg
o UL:355kg | U1:363ke | Ul:355kg | Ul:363ke | Ul:355ke
GD1:Nhiet dophong [\ yagyo | M1 180ke | M1:180kg | M1: 275ke | MI: 270 ke
Uro:90kg | Uro:90kg | Uro:90kg | Uro: 90 kg Uro: 90 kg
\ | U2:355kg | U2:363kg | U2:355kg | U2:363kg | U2:355ke
. 0,
GD2:75°C duy tri B0 phdt | 1o yagye | M2:180ke | M2: 180ke | M2: 90ke | M2: 90 ke
GD3: 85°C duy tri 30 phut , , _ , _
20 kg NaOI U3:180kg | M3:95keg | U3:90kg | M3:90kg | U3:90kg

Nghién ctru hoan thién quy trinh san xuat keo &
quy md san xuat duoc thuc hién véi 5 cong thic tdng
hop keo (Bang 1), co6 su thay ddi so 1an, dinh luong
va thoi diém nap nguyén liéu urea va melamine; &
quy mo san xuat 3.000 kg/mé. Cac mau keo duoc st
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dung dé dan dinh tao van dan va kiém tra cac dic
tinh chat luong ctia van dan tao thanh.:

- Yéu to co dinh: Téng hop keo MUF: Ty lé
thanh phdn nguyén liéu, téc do khudy, toc do gia
nhiét, thoi gian duy tri trong qua trinh téng hop.
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Ep nhiét tao van: ché do ép nhiét (nhiét do, ap
suat, thoi gian ép), luong keo trang, chiéu day van, so
16p van.

-Yéu to thay déi: Khao sat thay déi so 14n, luong
va thoi diém cho urea va melamine trong qua trinh
téng hop keo theo 5 cong thicc CT11-15 (BE1/ MUF
11 - 15). S6 luong thi nghiém lap duoc thuc hién 02
lan & qui mé 3000 kg/mé. Chi tiét cac cong thic téng
hop keo duoc tinh toan va dinh luong dua trén dic
tinh nguyén liéu nhu trong bang 1.Trong qua trinh
téng hop can phai kiém soat nhiét do, toc do ting
nhiét, toc do khudy tron va dac biét 1a gia tri pH,
nhitng yéu t6 anh huong truc tiép dén chat luong qua
trinh téng hop keo.

2.4. Kiém tra cac chi tiéu ky thuat chat luong keo
MUF

Sau khi keo duoc téng hop theo 5 cong thic trén
& quy mo 3.000 kg/mé, keo MUF duoc lam mat va
duoc xac dinh cac tinh chat ctia keo nhu: Xac dinh
ham luong kho ctiia keo: dung phuong phap can say;
xac dinh d6 nhét: St dung may do d6 nhot ma hiéu
VISCOTESTER-34503; xac dinh gia tri pH cta keo:
Gidy do pH va may do pH METTLER TOLDEO
SevenCompact; xac dinh ham luwong formaldehyde
du trong keo — phuong phap chudn do axit du; xac
dinh thoi gian s6ng ctia keo.

2.5. Danh gia chat luong van dan st dung keo
MUF tdng hop

Keo MUF tao thanh sau khi téng hop, duoc st
dung dé ¢ép nhiét tao van dan va duoc kiém tra theo
cac diéu kién nhu sau:

Ep nhiét tao san phiam:

- Két cau van dan 7 16p: 1,7-1,7-2,2-2,2-2,2-1,7-1,7.

- Chat dong ran NH,Cl 20% duoc pha vao keo
MUF vdi ty 1é chiém (3) %/téng khéi luong dung
dich.

- Luong keo trang 170 g/m?>

- Ché d6 ép: Ap luc ép: 110 kgf/cm?; nhiét do ép:
115°C; thoi gian ép: 2 phiit/mm chiéu day san pham.

Cic tiéu chudn/phuong phdp kiém tra chat
lirong san pham vén d4n:

- Chat lwong dan dinh theo EN 314-1:2004 va EN
314-2:1993;

- Do bén uon tinh va (MOR) va modul dan hoi
uon tinh (MOE) theo EN 310:1993;

- Do truong nd chiéu day theo EN 317:1993;
- Khoi luong thé tich theo EN 323:1993;
-Do 4m ctia van theo EN 322: 1993;

- Ham luong formaldehyde phat thai tu do theo
EN 717-3:1996.

2.6. Hoan thién quy trinh coéng nghé tdng hop
keo dan melamien urea formaldehyde MUF-E1. M13

Dua trén cac két qua nghién ctu, két hop véi
viéc khao nghiém trén céac thiét bi téng hop keo
thong dung & cac don vi thit nghiém: Cong ty C6
phan Viet Nhat Hi-Tech, Cong ty TNHH Wood Panel
Thang Long, Cong ty C6 phan Dau tu GOVINA,
Cong ty C6 phan Dau te Xay dung va Ché bién lam
san Thiang Long; quy trinh cong nghé téng hop keo
duoc hoan thién dya trén co s& cac quy trinh céng
nghé téng hop keo da duoc thuc nghiém, khao
nghiém & quy mod san xuat 3000 kg/mé dé tao keo
dan MUF - E1. M13; d4p tng duoc dong thoi cac tiéu
chi tao san phdm keo dan: (1) Keo dan MUF E1 dat
tiéu chudn EN 314 Class 2 vé van dan chong 4m, chiu
nuéc; (2) Keo dan MUF E1 duoc st dung tao van dan
c6 ham luong phat thai formaldehyde & mitc phat
thai an toan, thap hon 9 mg/100 g van kho kiét hoac
nhé hon 0,1 ppm; (3) Gia thanh keo thdp hon san
phim c6 chat luong tuwong duong cung loai trén thi
truong 10% (Bao cao tinh toan gia thanh keo dan
MUF - E1. M13, 2020).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Panh gia chit luong san phdm va qui trinh
ky thuat téng hop keo MUF E1

0 0 [o} 0 0
o = URIPNY GNP |
HzN/ \NH; W HO//\ﬁ/ NH, HO/\N NH, Ho/\N N/\ CH

N
Urea Fomaldehyde = Monomethylolure = Dimethylolure Trimethylolure

Hinh 2. Phan ¢ng methylolation héa & diéu kien pH thap
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Chat luong ctia keo urea formaldehyde bién tinh
vdi melamine duoc dua trén viéc phan tich, danh gia
co ché phan tmg hinh thanh urea formaldehyde va
melamine urea formaldehyde. Nghién cttu da thiet

Han N NH
T U —
I + J\
Ny N )
\l/ . - -

NH,

lap va tao nén cac diéu kién téng hop keo, tuan tht
theo cac co ché phan tng nhu trong hinh 2, 3 va 4
(N. T. Paiva va cong su, 2012; Co s hoa hoc cac hop
chat cao phan tt, 1997).

HO/\N/\OH
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Melamine Fomaldehyde Monomethylolmelamine Dimethylolmelamines Trimethylolmelamines
Hinh 3. Phan tng methylolureas & diéu kién pH trung tinh
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methylene-cther bridges

Hinh 4. Qué4 trinh condensation ctia cac methylolureas va methylolmelamines dé hinh thanh nén cac
methylene-ether bridges va methylener bridges

Keo MUF dugc tao thanh tit 5 cong thiic téng
hop keo duoc kiém nghiém danh gia dua theo cac

tiéu chudn ky thuat ctia keo; cac thong s6 cong nghe
duoc trinh bay trong bang 2.

Bang 2. Téng hop tinh chit keo dan ciia 5 cong thitc keo dan MUF dugc tdng hop & quy mé 3000 kg
Chi tiéu danh gi4 bE1/ bE1/ bE1/ bE1l/ bE1/
MUF11 MUF12 MUF13 MUF14 MUF15
Man siic Trang Tring Tring Trang Tring
trong trong trong trong trong
Ham luong kho (%) 49,2 54,8 54,0 55,0 53,4
Do nhét sau 01 ngay (& 25°C), mPa.s 40 45 44 47 43
Do nhot sau 4 tuan (& 25°C), mPa.s 210 245 230 250 225
Do pH 9,17 9,25 9,12 9,19 9,23
Ham luong formaldehyde tu do (%) 0,67 0,64 1,08 1,10 0,96
Thoi gian song (ngay) 55 48 50 45 52

D¢ pH: Trong qua trinh san xuit keo UF va
MUF, khong ché gia tri pH ctia dung dich phan ting
1a van dé co tinh then chét. Joakim, J., (2012) da chi
ra rang anh huéng cta nhiét @6 phan tng dén qua
trinh cting phu thu¢c vao gia tri pH cta hon hop
phan tng.

Két qua cho thdy, keo dan MUF duoc tao thanh
tir ca 5 don keo dan MUF sau khi téng hop déu co do
pH = 9,0 1a do & giai doan cudi trong qua trinh téng
hop keo, NaOH duoc b sung dé lam cham qua trinh
da tu keo va kéo dai thoi gian bao quan keo.

Ham Iuong kho: Véi cac cong thiic don keo da
xac dinh nhu trén cho thay ham luong kho cta keo
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& cac cong thac dat dugc & mac tir 49-55%. Thong
thuong ham lugng khé ctia keo dan anh huong boi
ham luong melamine thém vao. Ham luong kho cta
keo ting lén khi luong urea hodc melamine tang
lén.

D6 nhot: Do nhot ciia dung dich keo MUF duoc
xac dinh sau khi téng hop 01 ngay, c6 gia tri & muic
40-47 mPa.s (truc do 5). Viéc két thuc phan tng véi
mtuc do polymer thdp, cho phép keo c6 thé luu trir
voi thoi gian séng dai téi muc 7 tuan. Véi viec co dinh
toc do, thoi gian va nhiét do téng hop, do nhot cla
keo MUF duoc téng hop & cac cong thic khac nhau
c6 su chénh léch khong dang ké. Cang vé cudi qua
trinh luu trit keo, khi thoi gian séng cta keo giam,
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mutc do polymer hoéa ting dan lam ting do nhét ctia
keo 1én toi muc 210 — 250 mPas.

Ham luong formaldehyde tir do: Céc lién két cia
mot methylene carbon véi mot nhom amit tir mot
vong melamine 6n dinh hon cac lién két voi nito tir
urea, nhimg chat dé bi thdy phan va c6 thé giai
phong formaldehyde do mot phan tng methyl héa
nguoc lai. Vi vay, keo MUF c¢6 ham luong
formaldehyde thap hon so véi keo UF nhung sy phat
thai formaldehyde ctia van dan duoc két dinh boi
nhua MUF tang 1én khi bé sung melamine & giai
doan sau. Két qua do ham luong formaldehyde du

trong keo & 5 cong thitc téng hop keo dat 0,64 1,1%.
Do d6 san phdm keo MUF thu duoc dat quy chudn
yéu cau vé muc giéi han ham luong Formaldehyde tur
do trong san phdm keo dan go chira Formaldehyde <
1,4% (Theo quy dinh tai Thong te s6 40/2018/TT-
BNNPTNT va QCVN 03-01: 2018/BNNPTNT); dam
bao yéu cau vé an toan san phdm khi st dung khong
gay tac dong anh huodng téi stuc khoe nguoi dung va
moi truong.

Cac két qua do kiém tra cac dac tinh chat luong
van dan st dung keo MUF téng hop duoc thé hién
trong bang 3.

Bang 3. Bang tdng hop két qua cac tinh chét co Iy ctia van dan sir dung 5 cong thitc keo MUF duogc tdng hop

& quy mo6 3000 kg
Chi e bonvi | DEl/ | PEI/ | DElI/ | DEl/ PE1/
tinh | MUF11 | MUF12 | MUF13 | MUF14 | MUFI15
Khoi luong thé tich g/cm? 0,692 0,690 0,705 0,702 0,687
Do am % 1056 | 1028 | 10,39 10,23 10,46
Truong né chiéu day % 8,95 7,89 8,09 7.70 8,27
?gNze& i‘;‘;tggs rlr;ang keo | yipa 2,14 2,36 2,30 2,40 2,25
?é-)N%el‘Z i‘;‘;té‘f;;‘s g;ang keo |\ ipa 1,03 135 121 138 1,19
MOR MPa 72.15 | 7963 | 77,09 83,57 76.15
MOE MPa | 80620 | 9937.8 | 97704 | 100202 | 9667.2
Ham Iuong F tr do mg/100g | 064 | 0,637 115 12 0,04

Khéi luong thé tich van dan: Két qua cho thay
voi cing mot ché do ép (nhiet do 115°C, ap luc
1,1MPa, thoi gian ép 25 phtt), san phdm van dan co
khoi luong thé tich tuwong doi dong déu va dat gia tri
sap xi 0,69-0,7 g/cm?®, dap tmg duoc yéu cau clia van
dan dung cho d6 moc va xay dung.

D¢ trirong né chiéu day cia van din: Do truong
nd chiéu day cta van dat tir 7,70-8,95% va c6 xu
huéng gidm xuong khi luong melamine duoc bé
sung vao lan 3 trong qua trinh téng hop keo. Tuy
nhién viéc ting thém melamine & giai doan 3 lam
tang gia thanh keo. Viéc sit dung melamine 1a mot
tac nhan chinh, tdc dong vao ciu truc phan tit cta
keo UF, nham tang lién két mang khong gian dé han
ché hép thu nudc va ting mot sé tinh chat co ly. Diéu
nay dat duoc 1a do melamine c6 nhiéu nhom hoat
dong hon urea, hoat tinh manh mé ctia melamine sé
tao co hoi cho melamine phéan tng véi formaldehyde
truéc va nhiéu hon urea, hinh thanh mang lién két
gitta cac phan t day ddc hon, do d6 do bén, kha
nang chéng chiu 4m w6t ctia san phdm van dan tot
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hon van dan st dung keo UF khong bién tinh
melamine (d0 truong né 12-14%).

D¢ 4m vdn din: Véi do 4m van mong va ché do
ép nhiét néu trén, do 4m trung binh déi véi van dan
g0 keo stt dung keo téng hop MUF & cac cong thic
thi nghiém cung quy mo6 khao nghiém dat 10,2% -
10,6%. Do 4m van sau khi ép nhiét khac nhau khong
dang ké & cac truomg hop, do vé co ban c6 cung diéu
kién ép van, chi c6 ham luong kho ctia 5 san pham
keo khac nhau khong dang ké

Chat lrong dén dinh: Cac két qua cho thdy keo
urea formaldehyde duoc bién tinh véi melamine cho
két qua dan dinh rat cao (> 2,1 N/mm?) véi diéu kién
van dan ngam nuéc lanh 24 gio (EN 314-1,2:2004 -
Class 1) & tit ca cac cong thirc keo UF bién tinh
melamine (Bang 3).

Vi diéu kién EN 314-1,2:2004 — Class 2, van dan
stt dung keo MUF duoc kiém nghiém do cudng do
kéo truot mang keo cta van sau 6 gior ngam nuoc soi,
cac két qua do cuong do kéo truot mang keo ctia van
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dan tao thanh dat gia tri 1 - 1,4 Mpa; vuot cap do 1on
nhat theo tiéu chudn yéu cau (>1 Mpa).

Cac cong thirc téng hop keo co su thay déi s6
lan, leong va thoi diém nap lieu (melamine va urea)
vao cac giai doan phan tmg khac nhau. Do ciu trac
phan t¢ melamine cé nhiéu nhém chitc amino (-
NH,), liéen két mach vong cacbon kha bén ving
(Zhang et al., 2013) khi phan tng v6i formaldehyde
(HCHO), trong khi d6 phan tit Urea CO(NH,), chita
nhom (NH2) khi két hop formaldehyde (HCHO)
lien két CO kém bén, rat dé bi thay phan & moi
truong axit va giai phong formaldehyde (hién tuong
methylol hoa nguoc). Do d6 melamine c6 hoat tinh
cao hon va dn dinh hon so véi urea.

B¢ bén uon tinh (MOR) va modul din héri uon
tinh (MOE): Panh gia, phan hang van dan theo tiéu
chuin EN 636: 2003 cho thdy: Van dan 7 16p tir gb
Keo tai tuong st dung chat két dinh MUF thu duoc
gia tri cuong do chiu luc & muc cao véi do bén uon
MOR c6 gi4 tri dao dong & muc Fsy: 75 (N/mm?); mo
dun dan héi MOE dat muc E4: 9.000 (N/mm?)
(Bang 3). Khi ham luwong melamine duoc st dung
ting trong cong thitc tdng hop keo, van dan sit dung
keo c6 cuong do chiu luc ting ro rét.

Béng 4. Him luong formaldehyde phat théi ctia van

dan gd keo stt dung keo MUF
Ky bE1l/ | PE1/ | PE1/ | BPE1/ | BE1/
hieu MUF | MUF1 | MUF1 | MUF1 | MUF
N 11, 2, 3, 4, 15,
iﬁﬁf mg/1 | mg/1 | mg/1 | mg/1 | mg/1
00g 00g 00g 00g 00g
0,64 0,64 1,15 1,20 0,94

Ham luvong formaldehyde tir do: Cac két qua thu
duoc cho thdy ham luong formaldehyde phat thai

theo EN 717-3 ctia san ph4m van déan stt dung 5 cong
thitcc keo dan MUF duoc téng hop tir nghién cttu cé
gia tri dat 0,637-1,2 mg/100 g van kho kiét (Bang 4).

Daoi chiéu voi bang gia tri so sanh cac tiéu chuén
cho thady keo MUF duoc téng hop c6 gid tri
formaldehyde phat thai déu nhé hon 9 mg/100 g van
kho kiét (quy ddi twong duong nhé hon 0,10 ppm
theo EN1333 hoiac ASTM D 6007), cho phép van dan
dat tiéu chuin chau Au vé giam thiéu phat thai
Formaldehyde & muc E1.

3.2. Quy trinh tdng hop keo Melamine Urea
Formaldehyde MUF-E1. M13

Can ct tir két qua nghién ctru thuc nghiém thu
duoc da nhan thay 5 don keo duoc téng hop trong
b4o cdo déu thdéa man yéu cau vé chit lugng sin
pham theo yéu cau dé tai cap Bo da phé duyét. Him
luong formaldehyde tu do theo tiéu chuian EN 717 -3
twong duong cdp do E1 theo tiéu chuin cta chau Au
(< 9 mg/100 g hodc < 0,1 ppm); tinh chat co ly va
cuong do dan dinh cta van dan dat Class 2 theo tiéu
chudn EN 314 - 1, 2: 2004 - diéu kién van dan st dung
ngoai troi c6 mai che.

Tuy nhién, don keo PE1/MUF13 v6i melamine
chiém 12% dap tng tiéu chi gia thanh < 10% so loai
keo cung loai trén thi truong va c6 quy trinh téng
hop keo don gian hon ca. Cac nghién ctru tinh toan
gia thanh nay cting da duoc kiém nghiém thuc t€ &
cac don vi san xuat, phéi hop voi dé tai. Vi vay, quy
trinh téng hop va cong thic téng hop keo
DE1/MUF13 duoc lya chon lam quy trinh hoan
thién. Tinh wu viét cia sdn phdm keo MUF-E1. M13
so voi keo MUF thong thuwong duoc trinh bay trong
bang 5.

Bang 5. So sanh mét s6 tiéu chi gitta keo MUF-E1. M13 chat luong cao dimng cho sin xuit van dan va keo
MUF théng dung

Tiéu chi so sanh San pham keo MUF thong dung

San phdm keo MUF-E1. M13

bo 6n dinh cua
san phdm
thi truong

- Thoi gian bao quan ngan, dudi 20
ngay & diéu kién binh thuong trén

Uu viét: San phdm c6 thoi gian bao quan dai toi da
7 tuan & diéu kién nhiét do 20°C -30°C véi pH cta
keo =9

Ham luong kho - Thong thuong dat 50%.

Uu viét: Ham luong kho dat 54%.

Chat lwong dan | Class 2, EN 314 1&2

dinh

Class 2, EN 314 1&2

Ham luong
formaldehyde tu
do tir keo

- Keo MUF dung cho van cOp pha
¢6 ham luong formaldehyde tu do
> 1,4%, vuot muc quy dinh theo
QCVN 03-01:2018/ BNNPTNT

Uu viét: Keo MUF-E1. M13 c¢6 ham luong
formaldehyde tu do: 1,08%
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Quy trinh coéng
nghé tdng hop
keo MUF

- Chua t6i vu hoa ty 1é mol nguyén
liéu

- Nguyén liéu duoc dua vao ndi
phan tng chi 1 hoac 2 1an: mtc do
da tu keo khong dong déu, kho
khéng  ché giam thiéu
formaldehyde du trong keo thanh
pham.

- San phdm keo tao ra dé bi phan
lop, két taa, lam giam hiéu qua
dan dinh ctia keo thanh ph4m.

- Quy trinh c6 thoi gian téng hop
keo 2 gio 45 phuat

Uu viét: Co tinh toan ty 1&é mol nguyén liéu F/U+M
= 1,4 nhim gidm thiéu formaldehyde du trong keo
va trong san pham van dan

Uu viét: Urea duoc cap vao nodi phan tmg & 3 giai
doan phan tng theo ty 1&é U;:U,:U;=44:44:12 (%).
Melamine duoc cdp vao ndi phan tng & 2 giai doan
phan tng theo ty 16 M;:M,=50:50 (%).

Nho d6, urea va melamine phan tmng triet dé vai
Formaldehyde trong néi phan tng, giam thiéu ham
luong Formaldehyde du. Nhiéu chudi polyme
mach dong déu duoc tao thanh va hiéu sudt phan
tng tao keo tang.

Uu viet: Quy trinh co thoi gian téng hop keo 2 gio
15 phut, gidm thoi gian t6ng hop so voi quy trinh
thong thuong khoang 30 phit.

Chat lwong van
Dan

- Van dan thong thuong, day 12
mm, c6 cac tinh chat co ly dat
muic:

-Do 4m van xdp xi 11%;

- bo bén kéo truot mang keo: >
1,0 MPa;

-Do bén uon tinh: 60 — 70 MPa;

- Mo dun dan hoi uén tinh: 7000 —
8000 Mpa.

- Van dan day 12mm, st dung keo MUF-E1. M13
c6 cac tinh chat co ly dat mirc:

-Do 4m van: 10,5%;

- Do bén kéo truot mang keo: >1,2 MPa;

- Uu viét: Do bén uon tinh: 77 MPa;

- Uu viét: Mo dun dan hoi uén tinh: 9770 Mpa.

Ham luong
formaldehyde tu
do tirvan dan

- Van c6p pha st dung keo MUF
c6 ham luwong formaldehyde >
muc E2 (> 0,38 ppm)

- Uu viét: van dan st dung keo MUF-E1. M13 c6
ham lugng formaldehyde tu do 1,15 mg/100 g
tuong duwong < 0,1 ppm cap do E1

Cac budc thuc hién trong quy tinh téng hop keo
urea formaldehyde bién tinh melamine (MUF-E1.
M13) duoc xay dung nhu trong hinh 5.

Chuén binguvén lisu (Formaln, Melamine
1.2:Ure 1. 2. 3. Urotropin)

100% Formalin, Urotropin ‘

Ur=al (4435 ’

Khudy tdnvisia
rhidt dén 75C

Ur=a 2 (44%)

Urea 3 (12%)

On dinh ohigt 85°C
trong 30 phat

bao pH =7

Lam lanh dén 40°C( 1 gié 30 phit—2 gid), déng

tme

!

| Bidu chich mbi rume phin mz pH > 9 44 06 thi bio quin duge L déi |

I

| Béo quin Keo MUF-ELMI3 |

Hinh 5. So d6 quy trinh téng quat téng hop keo
Melamine Urea Formaldehyde
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4. KET LUAN

Quy trinh cong nghé téng hop keo MUF-E1.M13
da tich hop, diéu chinh va bs sung mot s6 budc cong
nghé méi; chia nguyén liéu melamine thanh 2 giai
doan va urea thanh 3 giai doan cdp nguyén liéu; cho
phép ting cuong phan tmg methylol héa, chat luong
keo dong déu. Viéc bd sung urea vao giai doan cudi
qua trinh téng hop cho phép phan tng triét dé lam
giam thiéu formaldehyde du trong néi phan tmg dén
mtec thap nhat: Ham luong formaldehyde trong keo
dat 1%, phu hop véi QCVN/2017/BNNPTNT, 2017).
Ham luong phat thai formaldehyde tir van dan dat
115 mg/100 g van kho kiét (twong duong tiéu chudn
chau Au & muc E1 < 0,1 ppm). Van dan st dung keo
MUF-E1. M13 dat chét luong co ly cao trong diéu
kién stt dung 4m wot. Thoi gian van chiu nuoc soi = 6
gio, dap tmg tiéu chuin EN 314 - 1&2, Class 2. Keo
dan MUF-E1. M13 c6 thoi gian sit dung lau dai 1-1,5
thang, thuan tién cho viéc van chuyén, luu trit. Ham
luong kho ctia keo dan & mic 54% cho phép dé ép
van & nhiét do cao.
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Quy trinh cong nghé san xuit keo MUF-E1.M13
hoan toan duoc 4p dung trén nén day chuyén thiét bi
san xuat keo rat phd bién tai Viet Nam. Tac dong 6
nhiém méi truong duoc han ché va kiém soat & muic cho
phép. Viec tong hop keo Urea Formandehyd bién
tinh v6i Melamine (MUF-E1. M13), ap dung cho
cong nghiép san xuat van gb dan, dap tng duoc dong
thoi céc tiéu chi tao do bén chong chiu 4m udét, toi
thiéu hoda phat thai khi doc Formandehyd & muc E1
va chi phi gia thanh canh tranh, tao ra trién vong méi
trong san xuét keo cho d6 moc st dung van gé nhan
tao cao cdp & Viét Nam va xuat khau.
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Wood  based  panel

ADHESIVE SYNTHESIS TECHNOLOGY OF MELAMINE UREA FORMALDEHYDE FOR PLYWOOD
USED IN FRIENDLY ENVIRONMENT AND HUMID CONDITIONS

Nguyen Hong Minh, Ta Thi Thanh Huong

Summary
As derived realistic demand of high-class quality plywood industry, the Research Program on Melamine
Urea Formaldehyde adhesive (MUF-E1. M13), the Key Ministry-level science and technology project has
been implemented at Forest Industry Research Institute (RIFI) on: "Research on technology to produce
high quality Urea Formaldehyde (UF) glue for use in manufacturing wood-based panel". The research has
carried out the factors study affecting the adhesive synthesis process including the proportion of raw
materials; reaction time, quantity and number of time for mixing urea and melamine in the reactor; the
effects of time, temperature and stirring speed of the synthesis; pH influence on MUF glue quality for
plywood at the small to large experimental scales: 2,100; 1,000 kg/batch (2018 - 2019). The making process
protokol, re-testing and complishing of the adhesive synthesis technology process was then applied to the
industrial production scale of 3,000 kg/batch. The research prooved high-class addhesive product MUF -
E1. M13, for the manufacturing plywood with high adhesion quality under Class 2 - humid use condition in
accordance with EN 314 - 1 & 2; free formaldehyde content is as low as 1.15 mg/100 g dry board according
to EN 717-3, (~ 0.07 ppm, ASTM D 6007), meeting European E1 standard (<9 mg/100 g or <0.1 ppm).
Meanwhile research showed that reducing at least 10% of the adhesive product cost compared to the same
product on the market was dertemined. The plywood has high mechanial properties of MOR - 77 Mpa and

MOE= 9770 Mpa.

Keywords: Adhesive synthesis process, Melamine-Urea-Formaldehyde (MUF), glue, free formaldehyde

content, plywood, E1 standard.
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