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Nguyén Hong Minh, Ta Thi Thanh Huong

Vién Nghién curu Cong nghiép rung

TOM TAT

Xuit phét tir yéu cau thuc tién cong nghiép san xuat van gd dan xuat khau
dung cho dd mdc ndi thit cao cip véi ham luong phat thai formaldehyde du
siéu thp, phai dat < 0,04 - 0,07ppm tuong ng vdi cic cdp CARB -
P2/EQ/F**** theo quy dinh ctia My, chiau Au va Nhat Ban; nghién ciru
hoan thién cong nghé tong hop keo dan gd Melamine Urea Formaldehyde
(MUF) da danh gia tic dong cua viéc thay d6i theo hudng giam ty 1é
nguyén liéu Formaldehyde d6i voi Urea + Melamine (F/U+M) va ting
melamine & quy mé san xudt cong nghiép 3.000 kg/mé dén ham lugng
formaldehyde du cua keo va van gd dan. Céc két qua nghién ctru cho phép
tao san pham keo ddn MUF, dung cho san xuat van dan dat cap chat lugng
ham lugng formaldehyde du & mic 0,03 - 0,06ppm. Van g dan cé gia tri
cuong do chiu lyc cao, do bén udn tinh MOR 70 Mpa, modul dan hdi MOE
10234 Mpa, d6 truong nd van dat mirc thdp 6,5%; cudong do dan dinh dat
miec Class 1 theo EN 314 - 1 & 2. Vi céc dic tinh chét lugng néu trén, van
g0 dan dugc san xuét tir keo dan MUF t6ng hop hoan toan dap ung tiéu
chuén xuét khiu dén thj truong 16n cua Viét Nam nhu My, EU va Nhat Ban.

Synthesis technology of melamine urea formaldehyde adhesive (MUF)
for eco - friendly plywood production meetting export requirement
(CARB/EQ/F*%%*%)

As derived from the practical requirements of the industry for exporting
plywood with super low free formaldehyde emissions, it must be less then
0.04 - 0.07ppm corresponding to the levels of CARB - P2/EQ/F****,
according to the regulations of US, Europe and Japan; Researching on
synthesis technology of Melamine Urea Formaldehyde (MUF) wood
adhesive to evaluate the impact of changing toward reducing the mole ratio
of Formaldehyde to Urea + Melamine (F/U+M), while increasing melamine
content in industrial production process (scale of 3,000 kg/batch) to free
formaldehyde content of the adhesive and plywood product. The research
results showed that the MUF glue product, used for plywood production, to
reach super low free formaldehyde content of the plywood at 0.03 -
0.06ppm. The plywood was made with high mechanical strength properties:
modulus of rupture MOR = 70 Mpa, modulus of elasticity MOE = 10,234
Mpa, swelling coeficient is as low as 6.5% and the adhesion strength meet
Class 1 according to EN 314 - 1 & 2. Applying the synthesized MUF
adhesive produced succesfully plywood, which meet the export standards
to for major export markets of Vietnam such as: USA, EU and Japan.
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L. DPAT VAN BE

Yéu cdu d6i v6i san phdm van gd dan xudt
khau ding cho d6 mdc noi that cao cdp can
phai dat ham lugng phat thai formaldehyde du
& mutc siéu thap, < 0,04 - 0,007ppm twong (mg
v6i cac cip F****/CARB - P2/E0 theo quy
dinh cua Nhat Ban, M§ va chau Au. Hién nay,
do chwa 1am chu dugc cong nghé san xuét keo
dan nhiét ran gdc formaldehyde chat luong
cao, nén cac doanh nghiép san xuét van g dan
xuat khau ¢ Viét Nam thuong phai mua keo
clia cac cong ty nudc ngoai san xuat keo tai
Vi¢t Nam, nhu AICA (Nhat Ban), Hearin (Han
Qudc), Better Resin, Quang Minh (Trung
Qudc),... hodc nhap khéu tir Akzo Nobel (Thuy
Dién), Dynea (Na Uy). Gia cac loai keo nay
thudng cao nén gia thanh san phiam van gd dan
bi nang 1én va stc canh tranh thap. Viéc lam
chu cong nghé san xuat keo dan ¢6 ham lugng
formaldehyde du siéu thap cho phép san xuét
van gb dan dat tiéu chuan xuit khdu CARB
P2, EO, F**** v§i gia thanh nguyén lidu dau
vao giam, ting gi4 tri gia ting cho san pham;
do d6 dat hiéu qua kinh té cao hon cho cic
doanh nghiép.

Chat luwong keo déan Melamine Urea
Formaldehyde (MUF) bi anh hudng bdi lugng
ty 1¢ mol cua urea, melamine véi formaldehyde,
ham lugng va thoi diém st dung melamine
bién tinh trong keo, nhiét do, thoi gian phan
ung va moi truong pH phan ung,... Keo Urea
Formaldehyde bién tinh v6i melamine ¢ thé
duoc tao thanh véi phat thai formaldehyde
thap (Joakim, J. 2012; Zhang, J. et al., 2013;
(N. T. Paiva et al., 2012; Hse, C. Y, 2008; Co
sO héa hoc cac hop chat cao phan tir, 1997).
Nghién ctru tao keo MUF - E1. M13 (Nguyén
Hoéng Minh et al., 2021) da cho phép tao keo
cho san xudt van g dan ndi that dat tiéu chuan
El cua chdu Au v6i ham luong formaldehyde
teu do & muc 1,15% trong keo va 0,09ppm
trong van gd dan. Cac nghién ctru da 4p dung
ty 1€ mol gitta F/(U+M) ¢ muc 1,4 va ham

luong melamine chiém 12%. O muc do ap
dung ty 1¢ melamine cao nhu vay cho phép keo
tao van dan cd cuong do chiu lyc va chéng am
rit cao (Class 2 - EN 314). Tuy nhién,
melamine 1a nguyén lidu dat hon urea khd
nhiéu va viéc tao ra loai keo bién tinh MUF
cho san xuit dd moc ndi thit da phﬁn xuét
khau téi cac qubc gia 6n ddi cé d6 4m moi
truong thip khong can chdng 4m & muic cao
nhu vay, nhung lai doi héi mtrc d§ phat thai
formaldehyde siéu thip dé giam thiéu thép
nhét tac dong dén strc khoe con ngudi. Do do,
nghién ctru hoan thién cong nghé tao keo Urea
formaldehyde bién tinh véi melamine nay dwa
trén nén tang tao keo MUF - E1. M13 s& tdp
trung nghién ctru x4c dinh ty 16 melamine can
thiét t6i thiéu véi vai trd dam bao cuong do
dan dinh ctia van dan cho dd mdc ndi that.
Melamine c6 thé duoc dua vao cudi qué trinh
téng hop keo ¢ nhiét do ting cuong va phan
mg triét dé véi lugng formaldehyde con dur.
Bén canh d6 ty 16 mol gitra F/(U+M) tiép tuc
dugc nghién ciru giam thiéu dé tiép can muc
tiéu tao keo MUF véi phat thai formaldehyde
siéu thap theo tiéu chuan yéu cau.

Urotropin da dugc st dung trong céc nghién
chu truée ddy (Nguyén Hong Minh et al.,
2021) vdi vai trd mdi truong lam qua trinh
phan ung tao keo duogc dién ra véi tde do vira
phai, ngin ngira dong ran tirc thoi va cuc bd
keo trong ndi phan Gng. Tuy nhién gid thanh
urotropin rat cao, do d6 can dugc thay thé
giam thiéu. Amoniac 1a mét trong nhitng chét
¢6 thé duoc sir dung trong quy trinh cong nghé
tao keo MUF c¢o formaldehyde siéu thap.
Amoniac c6 thé 1a chit méi trudong thay thé
cho urotropin nhd thudc tinh méi trudng kiém
nhe va phan Ung vdi formaldehyde du theo
phuong trinh phan ung sau day dé tao ra
Hexamethylenetetramine va 6 phan tir nudc
(Mary Lillian Boyd, 1945).

6HCHO + 4NH3 g (CH2)6N4 + 6H20
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II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu, thiét bi
Héa chit tong hop keo din MUF

Formalin (37%), urea, melamine, va cac chat
phu tro khac (amoniac 20%, NaOH 20%,
NH4CI) 1a cac nguyén li¢u cong nghié¢p dugc
bén sin c6 trén thi truong.

Nguyén li¢u van mong

Nguyén liéu g& duoc st dung dé tao san
pham vén dan thi nghiém 1 van mong c6
chiéu day (1,7 £ 0,2) mm va (2 + 0,2) mm tir
gd Keo tai tugng (dcacia mangium), 46 4m
van mong < 8%

Thiét bi tong hop keo MUF

Viéc tong hop keo & quy mé 3.000 kg/mé
dugc thuc hién trén hé théng ndi tdng hop
keo & doanh nghiép véi cac dic tinh: toc do
khudy cho phép 55 vong/phut; bo phan gia
nhiét cung cap hoi nudc qua nhiét; bo didu
khién ban tu dong diéu chinh duoc nhiét do
tdi da 100°C, hé théng sinh han thu hoi
formaldehyde du, hé théng lam mét tuan
hoan, bdn chira két hop can dinh lugng
formaldehyde dugc bao gdm.

2.2. Tong hop keo din g MUF

Nghién ctru khdo nghiém thong 5O cong nghé
tao keo & quy mo san xuat 3.000 kg/mé duoc
thyre hién véi 3 cong thirc tong hop keo (CTI,
CT2, CT3), c¢6 sy thay doi ty 18 gitra
Formaldehyde - (Urea + Melamine) va ty 1¢
Melamine nhu trong bang 1.

Bang 1. Ty 1¢ bién tinh melamine trong tong
hop keo Urea Formaldeyhyde

Tyl Formal:lldehyqe/(Urea + Mela:nine,
elamine) %o
CT1 - MUF 4.1 1.1 5
CT2 - MUF 4.2 1 7
CT3-MUF 4.3 0.9 7

Viéc thuc hién tong hop keo MUF & céc cong
thuc khong thay doi: toc d§ khuay, toc do gia
nhiét, thoi gian duy tri trong qué trinh téng hop.

Cac mau keo tao thanh tir cac cong thirc dugce sir
dung dé dan ép nhiét tao van gbd dan va dugc
kiém tra cac dic tinh chat luong van. Céc yéu t6
duoc chon khong dbi 1a ché do ép nhiét (nhiét
do, ap sudt, thoi gian ép), luong keo trang, chiéu
day van, s 16p van. S6 luong thi nghiém lap
dugc thue hién 02 1an ¢ quy mé 3.000 kg/mé.

Viéc tong hop keo véi luong nguyén lidu xéac

dinh, duge thuc hién theo cac bude lan lugt
nhu bang 2.

Bang 2. Cong thic téng hop keo MUF El

Quy trinh Nguyén liéu CT1 CT2 CT3

GD 1: Nhiét d6 méi trwong Fomanlin (kg) 1.500 1.400 1.400
Melamine 1 (kg) 76 106 102
Ure 1 (kg) 425 425 460
Amoniac (kg) 180 180 150

Tang nhiét dén 75°C

Gb 2: 75°C duy tri 30 phut Ure 1 (kg) 425 425 425
Melamine 2 45 64 62
GP 3: 85°C duy tri 30 phat U3, 3B 120 120 125
Melamine 3 30 42 42
Gb 4 Amoniac 100 100 100
NaOH 60 60 60
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2.3. Kiém tra cac chi tiéu ky thuit chat
luwgng keo MUF

Sau khi keo dugc tong hop theo 3 cong thirc
trén & quy mo6 3.000 kg/mé, keo MUF dugc
lam mat va duoc xac dinh cac tinh chit cua
keo nhu: Xéac dinh ham lugng kho cua keo:
ding phuong phép cén sy; xac dinh d nhét:
St dung may do do nhot ma hi¢u
VISCOTESTER-34503; xac dinh gia tri pH
cia keo: Gidy do pH va Miy do pH
METTLER TOLDEO SevenCompact;
dinh ham lugng formaldehyde du trong keo -

xac

phuong phap chuan do axit dw; xac dinh thoi
gian sdng cua keo.

2.4. Panh gia chit lwgng van dan sit dung
keo MUF tong hop

Keo MUF tao thanh sau khi téng hop, dvwoc s
dung dé ép nhiét tgo van dan va dwoc kiém tra
theo cdc diéu kién nhw sau:

Ep nhiét tao san pham:

Van dan duoc ép dé kiém tra chit luong dan
dinh cua keo, viéc xép van mong dugc thuc
hién theo két cau van dan 7 16p: 1,7-1,7-2 -
2-2-1,7-1,7. D6 4m véan duge kiém tra béng
may do d6 am cam tay Ligno.

May ép nhiét cua Vién Nghién ctru Cong
nghiép ring duogc sir dung dé tao van dan véi
san pham keo MUF d3 duoc tong hop. Ché do
ép van dugc lya chon nhu sau: Ap luc ép: 11
kgf/cmz; nhiét do ép: 125°C; thoi gian ép: 2,5
phut/mm chiéu day san phim.

- Keo ddan MUF duoc lya chon tir cac ché do
téng hop véi chat lwong 6n dinh nhat tir cac
lan téng hop lap. Chét déng ran NH4Cl 20%
duoc pha vao keo MUF véi ty 1€ 3% so véi
tong khéi luong dung dich. Lugng keo trang
dugc dung ¢ mirc 170 g/m?.

Van sau khi ép duoc dé 6n dinh trong thoi gian
it nhat 24h, sau d6 duoc cit mau va kiém tra
céc tinh chét co 1y cua san pham theo céc tiéu
chuén hién hanh da xac dinh.

Cdc tiéu chudn/phirong phdp kiém tra chat
leong san pham véan ddn:

- Chét luong dan dinh theo EN 314 - 1:2004
va EN 314 - 2:1993;

- D6 bén udn tinh (MOR) va modul dan hoi
ubn tinh (MOE) duogc xé4c dinh theo TCVN
12446:2018 (ISO 16978:2003), dugc do trén
may thir co Iy INSTRON 5569;

- D6 trwong nd chiéu day duge xac dinh theo
TCVN 12445:2018 (ISO 16983:2003);

- Khéi lugng thé tich dugc x4c dinh theo EN
323:1993 (TCVN 7756 - 4:2007), sit dung cn
dién ta Ohau chinh xéc td1 0,0001 g;

- Do 4m cua van dugc x4c dinh theo EN 322:
1993, str dung tii siy mau Memmert;

- Ham luong formaldehyde phét thai tu do
theo EN 717 - 3:1996, stt dung may do quang
phé UV-VIS GENESYS 20 dé do d6 hip thu
quang cta dung dich hip phu Formaldehydet,
tu khi hau SPX-250B, SHKT. B dung cu thi
nghiém xac dinh formaldehyde du: Binh dinh
mirc, cdc dong, pipet thing, pipet bau, micro
pipet, may khudy tir.

III. KET QUA NGHIEN CU'U VA THAO LUAN

3.1. Anh hwéng cia ty 1& nguyén li¢u dén
chit lugng keo dan MUF

Keo MUF dugc tao thanh tir 3 cong thirc tong
hop keo duoc kiém nghiém danh gia cac chi
tiéu k¥ thuat cua keo; két qua duoc trinh bay
trong bang 3.
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Bang 3. Két qua x4c dinh cac thong sd chat luong keo MUF & quy mé 3.000 kg/mé

Chi tiéu danh gia Don vi tinh CT 01 CT 02 CT 03
Mau sic - Trang trong Trang trong Tréng trong
Ham lwong kho % 54,22 55,41 56,27
Ham lvong Formaldehyde dw sau 48h % 0,40 0,23 0,13
D6 nhét (& 25°C) thang do 5, sau 1 ngay mPa.s 35 36 41
Do nhét (& 25°C) thang do 3, sau 4 tuan mPa.s 241 238 245
Do pH sau khi tdng hop 9,49 9,53 9,42
D6 pH sau 2 tudn 8,22 8,11 8,04
Thoi gian séng & 25 - 28°C (geling time), ngay 70-75 55 - 60 55 -60

Ham lwong formaldehyde tw do: Két qua do
ham lugng formaldehyde du trong keo ¢ 3
cong thic tong hop keo dat mirc siéu thip so
voi cac loai keo CARB/EO trén thi truong &
mirc 0,13 - 0,40%. San pham keo MUF thu
dugc dép Ung duoc yéu cau rd rét theo quy
chuan yéu cau vé mirc giéi han ham lugng
Formaldehyde tu do trong san pham keo dan
gd chira Formaldehyde < 1,4% (Theo quy dinh
tai Quy chudn QCVN 03-01:2022/BNNPTNT
D¢ pH: Bé dam bao c6 thé kéo dai thoi gian
song cua keo, NaOH duoc bd sung dé dat do
pH > 9, lam cham qua trinh da tu keo va kéo
dai thoi gian bao quan keo. Keo dan MUF véi
thoi gian bao quan sau 2 tuan cé thé dat d6 pH
xap xi 8 trong diéu kién thoi tiét cudi mua heé
(25 -32°C).

Ham lwong kho: Voi cac cong thie don keo
da xac dinh nhu trén cho thdy ham luong
khoé cua keo & cac cong thuc dat dwoc ¢ muc
xép xi 55%, dugc danh gid 1a mirc gidi han
trén tuong duong véi cung loai keo trén thi
truong. Viéc thay d6i ham luong va thoi
diém nap melamine va ure anh huong khong
dang ké dén ham luong kho cua keo sau khi
tong hop.
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Do nhot: Voi viée xac dinh cac ty 1¢ nguyén
lidu, khic nhau khong 16n; téc d6 khudy va
nhiét do tong hop, keo MUF duoc tong hop &
quy md 3.000 kg/mé c6 d6 nhét twong ddi
dong déu. Do d6 do nhét cia dung dich keo
MUF duoc xac dinh sau khi tong hop 02 ngay,
co gia tri & muc 35 - 41 mPa.s (truc do 5).
Viée két thic phan tng véi mic do polymer
thap, cho phép keo c6 thé luu trit sir dung duoc
02 thang. Cang vé cudi qua trinh luu trit keo,
mitrc 46 polymer héa ting dan lam tang do
nhdt cua keo dat mie 240 - 245 mPas.

3.2. Anh hwéng ciia ty 1¢ nguyén li¢u tong
hop keo dén cac dic tinh cia san phim van
g6 dan sir dung keo MUF tong hop

3.2.1. Anh hwong ciia t 1¢ nguyén ligu tong
hop keo dén ham lwong formaldehyde phdt
thdi tir van g6 ddn

Cic két qua do ham lugng phat thai
formaldehyde du tir van gb dan sir dung 03
cong thirc keo tong hop cho thdy ham luong
formaldehyde phat thai theo EN 717 - 3 ¢6 gia
trj dat & muc siéu thap 1a 0,78 - 0,39 mg/100g
van kho kiét; va twong duong ¢ muc 0,06 -
0,03ppm theo ASTMD-6007, TPC-43, ICTT.
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Bang 4. Két qua xac dinh ham luong formaldehyde du phét thai cua van gd dan keo
su dung keo MUF ¢ quy mé quy md 3.000 kg/mé vdi cac cong thue thir nghiém

Cdng thirc CT1 CT2 CT3
Ham lwgng HCHO dw 0,78 mg/100g 0,52 mg/100g 0,39 mg/100g
phat thai tlr van dan (0,06ppm) (0,04ppm) (0,03ppm)

Pat cap chét lwgng EO (EU, < 0,07ppm)

CARB (My)/EO (EU)
va F*** < 0,04ppm)

CARB (My)/EO (EU)
va F**** < 0,04ppm)

Ham lwvong HCHO dw ti

keo, % 0,40

0,23 0,13

Két qua cho thdy ham lugng formaldehyde du
giam khi tang ham luong melamine. Piéu nay
dat duogc 1 do nhidu nhém chirc amino (-NHy)
trong céu tric phan tir Melamine (Zhang et al.,
2013) dé phan mg véi formaldehyde (HCHO),
trong khi d6 phan t¢ Urea CO(NH;), chira
nhém (-NH2) khi két hop formaldehyde
(HCHO) lién két CO kém bén, rt d& bi thuy
phan ¢ moi truong axit va gidi phong
formaldehyde (hi¢én tuong methylol hoa
ngugc). Melamine ¢6 hoat tinh cao hon va on
dinh hon so vdi urea. Boi vay, khi melamine
duogc dwa vao qué trinh tong hop sém, va co
du thoi gian dé phan ung véi formaldehyde, s&
lam tang co hoi twong tac gitta melamine va
phan tr formaldehyde, mic d6 hép thu phan
mg cua melamine vé&i formaldehyde triét dé
hon, din dén do bén lién két cao hon va ham
luong formaldehyde phét thai thap hon trong
cing mét cap quy mo.

Viéc thay d6i ty 1& mol giita nguyén lidu
F/(U+M) giam dan tir 1,1 - 1,0 - 0,9 cho phép
giam ty 1¢& thuan dén toi thiéu luong
formaldehyde da tham gia phan ung tao keo;
két qua nghién ctru cho thay do giam thiéu siéu
thip & muc 0,40 - 0,23 - 0,13% tuong g,

Céc hoat chit amoniac dugc dua vao giai doan
cudi ciia quy trinh tong hop keo ciing cho phép
lam giam thiéu luong formaldehyde con du
trong keo.

Can cu vao Gioi han phat thai Formaldehyde,
dugc quy dinh: nhd hon 0,10ppm (WHO); nho
hon 0,14ppm (E1 - EU); nhé hon 0,07ppm,
(EO - EU); nho hon 0,05ppm (CARB-P2 /EPA
TSCA TILE VI - Cuc Bao vé Méi truong M§;
nho hon 0,04ppm (F**** - Nhat Ban); c6 thé
két luan d6i véi keo dan duoc téng hop tir
nghién clra nay nhu sau:

- Van dén sir dung don keo tong hop CT1 dat
cip d6 E0 < 0,07ppm (EU);

- Vén dan sir dung don keo tong hop CT2 va
CT3 dat cap do < 0,05ppm (CARB-P2 (My)
/E0 (EU) va F****(Nhat Ban)

3.2.2. Anh hwéng ciia ty 1 nguyén ligu
tong hop keo dén trwong né chiéu day ciia
vdn ddan

Két qua cho thay d6 truong né chiéu day cia
van dat tir 6,5 - 8,5% (Hinh 01). Su chénh 1éch
giita cac cong thirc thi nghiém cho thdy do
truong né chiéu day cé giam khi ting ham
luong nguyén liéu Melamin tir 5% dén 7%.
Diéu nay c6 thé duoc giai thich véi viée gia
tang ham luong melamine c6 tic dung lam
tang tinh ky nuéc va ting chat lugng dan dinh
cua keo MUF (Cloeser et al., 2007, Dyana et
al., 2013) Két qua xac dinh d6 truong né chiéu
day cua van dan 7 16p (ngdm 24h trong nudc)
cho két qua nhu hinh 1 mé ta.
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Hinh 1. Biéu db xé4c dinh truong né chiéu day van dan gd keo str dung keo MUF
dugce téng hop tir quy mé 3.000 kg/mé véi cac cong thire thir nghiém

Keo UF thong thuong cé tinh chiu 4m kém, do
cdu tric coa san phim c6 chra nhém -
CH,OH, lién két ete, két cdu nay khong chit
chg, cac lién két dé bi pha huy boi d6 4m moi
truong. Viée tang cuong st dung melamine la
mot tac nhan chinh, tic déng vao ciu triic phan
tir ctia keo UF, nham ting lién két mang khong
gian dé khic phuc tinh hip thy nudc va ting
mot sb tinh chét co 1y.

3.2.3. Anh hwéng cia 1y I¢ nguyén liéu tong
hop keo dén dp bén uon tinh (MOR) va
modul dan héi uén tinh (MOE)

Céc két qua xac dinh MOR va MOE cua van
dan 7 16p, g6 keo sir dung keo dan MUF duoc
tong hop theo céc cong thuc thir nghiém véi
quy md 3.000 kg/mé cho thay; khi ham lugng
melamine ting tir 5% dén 7% trong cic cong
thire tong hop keo, cudng do udn tinh va
modul dan hoi cia van c6 tang khi tang nhu
hinh 02 - A, B:
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Hinh 2. Biéu d6 xac dinh d¢ bén udn tinh (A) va modul dan hdi (B) cua van dan gd keo
sir dung keo MUF duoc tong hop tir quy mé 3.000 kg/mé véi cac cong thirc thir nghiém

Pénh gi4, phan hang van dan theo tiéu chuin
EN 636:2003 cho thdy: Véan dan c6 gia tri
cuong d6 chiu lyc cao ¢ murc do bén uén MOR
dat 55 - 70 N /mm?® (F40 - F50), m6 dun dan hdi
MOE dat 7679 - 10234 N/mm? (E100). Bbi véi
treong hop thay déi ty 16 nap nguyén liéu tong
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hop keo theo hudng ting ham luwong melamin
cho thdy chét lugng van ép vé d6 bén udn tinh
va modul dan héi ¢6 su cai thién kha 16n: kha
nang chiu luc udn ting 1én khi gia ting ham
luong Melamin ddng thoi gia tri do Modun dan
héi ciing duoc gia ting déng ké.
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3.2.4. Anh hwong ciia t 1¢ nguyén ligu tong
hop keo dén chit luwong ddin dinh

Cuong d6 dan dinh cia van dugc xac dinh tiéu
chuan EN 314 - 1,2:2004 v&i hang chit luong

theo Class 1 (Hinh 3). Két qua xac dinh cho
thdy & tit ca cac don tong hop keo thi nghi¢m,
Vén dan st dung keo MUF bién tinh déu c6
cuong do kéo trugt > 0,54 Mpa d6i v6i Class 1

(sau khi ngam nudc 24h).
Xac dinh chat lwong dan dinh cha van sir dung keo MUF
< 001
o 001 001
S oo01 0:%1 T
:E 001
-g 000 MUF 4.1
s 000
oo 000 MUF 4.2
=3
5 000 mMUF 4.3
= 000
] MUF 4.1 MUF 4.2 MUF 4.3
Quy mé thir nghiém

Hinh 3. Chat luong dén dinh ctia van dan gd keo sir dung keo cac don keo MUF Class 1
theo EN 314 1, 2 duoc tong hop tir quy mé 3.000 kg/mé

Céc két qua dat duogc ddi véi van dan sur dung
keo tong hop déu dat cuong do dan dinh Class 1
13 hoan toan pht hop véi cap chat luvong van dan
str dung keo twong duong trén thi truong déi voi
d6 bén dan dinh cua van g6 dan cho dd moc ndi
that xuat khau. Két qua nay c6 thé dugc giai
thich nhu sau: Do mirc d6i thay di melamine va
ty 1& F/(U+M) khac nhau khong dang ké nén su
khac biét trong cuong do dan dinh cia van dan
thu dugc khac nhau khong dang ké. Véan dén co
ty 1¢ melamine cao hon (7%) c6 xu hudng cuong
dd dan dinh dat duoc cao hon (Cloeser et al.,
2007, Dyana et al., 2013).

IV.KET LUAN

Viée giam ty 1¢ F/(U+M) va ting ty I¢ melamine
trong tong hop keo MUF két hop véi diéu chinh
quy trinh cong nghé c¢6 anh huong tich cuc, lam
giam ham luwong formaldehyde du cia keo va
véan gb dén tao thanh.

Céc hoat chit amoniac dugc dua vao giai doan
cudi cua quy trinh tong hop keo ciing cho phép
lam giam thiéu luong formaldehyde con du
trong keo.

Keo Melamine Urea Formaldehyde duoc tong
hop & quy mé cong nghiép dat dugc muc do
phat thai formaldehyde siéu thap dap ung céc
tiéu chuén xuét khau cho van dan nhu sau:

- Van dén sir dung don keo tong hop CT1 dat
cép do E0 < 0,07ppm (EU);

- Vén dan sir dung don keo téng hop CT2 va
CT3 dat cip do < 0,05ppm (CARB (M5) /E0
(EU) va F*

Khi tang ham lugng nguyén li€u melamine,
san phim keo MUF dugc téng hop dat chat
lugng tang cuong vé cuong do chiu luc, do
bén uén MOR dat 55 - 70 N/mm? (F40 - F50),
mé dun dan hdi MOE dat 7679 - 10234 N/mm’
(E100). Cuong d6 dan dinh cua van dan dat
EN 314 - 1&2 Class 1, twong duong véi cip
chat lwong dan dinh cua cac loai vén
CARB/EOQ/F**** trén thi truong.

Keo MUF nghién ctru dat duoc thoi gian séng
(2 thang) dai hon, ham lugng kho cua keo dat
54 - 56%, 6 pH cua keo sau khi tong hop > 9,
d6 nhot 35 - 41 mPa.s.

107



Nguyén Hong Minh ez al., 2023 (S6 1) Tap chi KHLN 2023

Chat lwong keo MUF trong nghién ciru nay tng duogc rat tot yéu cau ciia keo dén cho vén
dam bao duoc quy dinh ciia Quy chuin Viét b dan (CARB - P2/EO/F****) xuit khiu ding
Nam vé keo dan g6 nam 2022 dong thoi dap cho dd moc ndi that.
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