KHOA HOC CONG NGHE

NGHIEN CUU QUY TRINH CONG NGHE SAN XUAT KEO
UREA FORMALDEHYDE (UF-KC1 13) CHUYEN DUNG
SAN XUAT VAN MDF DAT CHUAN E1 CHAU AU

Pham Tuong Lam”, Tran Van Chit', Cao Quéc An', Nguyén Tat Thing®

TOM TAT

Nghién ctru tién hanh xay dung quy trinh cong nghé san xudt keo urea formaldehyde (UF-KC113) chuyén
dung san xuit van MDF dat chudn E1 chau Au. Thong qua cac budc xay dung quy trinh dang so bo, khao
nghiém, tir d6 dé xuat quy trinh san xuét hoan thién. Thong qua thit nghiém tinh chat cta san phdm keo
UF-KC113 va van MDF lam can ct danh gia chat luong va hiéu qua ctia quy trinh dé xuét. San phdm keo
UF-KC113 tao ra tir quy trinh c6 tinh én dinh cao, chat lugng tot, than thién véi moi truong, ham luong
formaldehyde ti do c6 chi s6 1an luot 1a 1,14% va 1,21% & c hai bang két qua kiém tra thong s6 ky thuat keo,
hoan toan dap tng Quy chuin Ky thuat Quéc gia QCVN 03-01: 2018/BNNPTNT vé keo dan gé. Van MDF
stt dung keo UF-KC113 ¢6 cac tinh chat co ly dat Tiéu chudn TCVN 7753: 2007 quy dinh chat lvong cho van
soi - van MDF, cu thé: do 4m van c6 chi s6 10,54%, khoi luong riéng van 1a 695 kg/m?, truong né chiéu day
van 1a 12,15%, do bén kéo vuong goc 0,71 MPa; do bén uén tinh va mo dun dan hoéi uén tinh 1an luot 1a 25,53
MPa va 2,68 GPa. Dac biet ham luong formaldehyde tu do trong van & muc 7,73 mg/100g dat chuén E1
chau Au quy dinh tai ca hai Tiéu chuén BS EN 13986: 2004 + A1: 2015 va TCVN 7753: 2007.

Tt khéa: Quy trinh cong nghé, ham hrong formaldehyde, keo urea formaldehyde, tinh chat co Iy, van MDEF.,

1. AT VAN BE

Cuing voi sy phat trién ctia xa hoi, cong nghé ché
tao va stt dung vat lieu keo dan, chat pha dang ngay
cang tién bo. Bén canh viéc ddy manh su phat trién
ctia cong nghé san xuat van nhan tao, cong nghé san
xuat hang moc, nguoi ta ciing khong ngimg dua ra
nhitng yéu cau moi déi voi tinh chat ctia cac loai keo
dan, chat phit dung cho san xudt cic sadn phdm nay.
Cac loai keo dan truyén théng c6 nhiéu nhuoc diém
nhu: Lau kho, kha ning chong chiu méi truong kém,
kha nang dan dinh kém, gia thanh cao, doc hai..., dan
duoc thay thé bing cac loai keo dan c6 nhiéu tinh
nang tot hon. Thay vao do, cac loai keo dan c6 tinh
ning ky thuat tot, than thién voi moi truong, gia ca
phai chang ngay cang duoc uvu tién san xuat va sir
dung.

Hién nay, tai Viet Nam san xuat van MDF la mot
trong nhiing nganh cong nghiép duoc uwu tién va co
quy mo rat lon. Voi sy phat trién ctia mot loat nhitng
nha may ché bién van MDF c6 cong suit lon nhu:
Nha may ché bién gd6 Nghé An (nha may ché bién gb
lon nhit Pong Nam A véi cong sudt 400 nghin
m?®/nam); Cong ty C6 phan MDF VRG Dongwha
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(cong suat 300 nghin m®/nim); MDF VRG Quang
Tri (cong suat 202 nghin m*/nam); Cong ty C6 phan
g6 MDF Thanh Thanh Pat (cong suit 120 nghin
m®/nam); Kim Tin Group (cong suit 160 nghin
m?®/nam); Nha may ché bién go6 MDF Quang Nam
(55 nghin m®/nam)..., voi quy moé san xuat l6n nhuw
vay nén ngoai nhu cau vé nguyén liéu gé thi nhu cau
st dung keo dan ding cho van MDF ciing rat 16n va
rat duoc chu trong. Dé dap tng nhu cau keo dan gb
cho cong nghiép ché bién gb néi chung va cong
nghiép ché bién van MDF néi riéng, mot s6 hang san
xuat keo trén thé gioi da cung cap cac san phdm keo
voi s6 luong tuong ddi lon voi gia tri hang tram triéu
USD. Tuy nhién, gia ban cac loai keo nay thuong rat
cao va chiém ty trong dang ké trong gia thanh san
phdm. Do 1a mot trong nhitg thach thic 1on déi voi
cac doanh nghiép san xuat van nhan tao chat luong
cao dung cho xuat kh4u hién nay.

Keo urea formaldehyde (UF) 1a mot trong s
nhitng loai keo dan duoc téng hop tir cac hop chat
cao phan tit va duoc dung phd bién & nuoc ta va trén
thé giéi. Keo UF voi nhiéu wu diém, nguyén lieu sén
c6, ré tién, dé san xuat, it gay doc hai, dong ran
nhanh, chit luong dan dinh ddm bao. Cac nghién
ctru trong nuéc lién quan dén van dé nay con chua
tap trung, muc dich cht yéu chi dimg lai & mic tao
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ra dong keo UF c6 chat luong dap tmg nhu ciu san
xudt va tiéu thu trong nuéc, chua quan tam nhiéu
dén van dé nang cao chat luong va an toan san pham
theo tiéu chuin qudc té ciing nhu chua quan tam dén
van dé giam gia thanh san phdm. Nhin chung nhimg
nghién cttu trong nuéc lién quan dén van dé ché tao
keo UF chuyén dung san xuat van MDF dat chuén
E1 chau Au con han ché, cac nghién ctu chi dimg lai
& quy m6 phong thi nghiém hoic muc d6 ung dung &
quy mé san xuit nhé 1&. Do nhiéu nguyén nhan
khéach quan ciing nhu chi quan chua da diéu kién
tién hanh cac nghién ctru mot cach hé théng, dan
dén kha nang va pham vi tng dung trong san xuat
chua cao.

Chinh vi vay, dinh huong nghién ctru sau, mang
tinh he thong véi muc tiéu tao ra dong san phadm keo
UF-KC113 chuyén diung san xuit van MDF dat
chuin E1 chau Au la rat can thiét, gitp cho nganh

cong nghiép nay cht dong vé nguyén vat liéu, ting
kha nang canh tranh cta san phdm dac biét 1a hang
xuat khdu va dinh huong doanh nghiép theo huéng
phat trién bén vimg. V6i méi ching loai van thi yéu
cau vé chat luong va ham luong cta hop chat tdng
hop keo stt dung 1a khac nhau. Chat luong ctia san
pham keo UF-KC113 chuyén dung cho van MDF da
duoc di sau nghién citu & ca phan ly thuyét va thuc
nghiém cta dé tai, qua do da thiét 1ap duoc Quy trinh
san xudt keo dan UF-KC113 chuyeén diung sin xuat
van MDF dat chudn E1 chau Au vé6i cac yéu cau vé
chat lwong, ham leong va phuong phap téng hop moéi
varat cu thé.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu, may moéc thiét bi ndu keo

2.1.1. M4y mdc thiét bi nau keo

Bang 1. Danh muc hé thdng thiét bi ndu keo

TT Ten thiét bi |

Thong so6 ky thuat

A | May, thiét bi niu keo

I | May thiét bi cht yéu nau keo 2 kg/mé; 100 kg/mé

- Quy moé ndu 2 kg/mé: O quy mo niu thir nghiém nay st dung nédi ndu nhé trong phong thi nghiém,
dung tich 5L; thiét bi gém day du hé thong diéu chinh nhiét do, he thong 1am mat...

- Quy m6 nau 100 kg/mé: Véi quy mo nau nay thi nghién ctru st dung néi ndu mini dung tich 200L;
thiét bi gom day dd hé thong gia nhiét, bao 6n va hé thong lam mat...

II | May thiét bi chi yéu nau keo quy mo cong nghiép

1 | Bé chira nguyen lieu formaldehyde

Thé tich 20 m®, lam bang inox

Néi nau

Kich thuéc néi ndu (Puong kinh x chiéu cao) 2 x 3m (9,4
m®); hé so st dung khi nau: 0,8

a | Thiét bi khudy tron

Céanh khuiy lam bang hop kim chiu dn mon héa chat;
cong suat dong co khuay: 7,5 kW

b | Thiét bj gia nhiét

He thong rudt ga, stt dung hoi nuéc qua nhiét

¢ | He thong lam mat

He thong rudt ga, stt dung nudc sach

b | Thiét bi do nhiét do

béng ho do nhiét do

3 | Thiét bi ngung tu (binh sinh han)

Gén tryc tiép véi ndi nau

4 | Nbi hoi c4p nhiét

Ap sudt: 8- 25 bar; nhiét d¢ 165 - 250°C

2.1.2. Nguyén liéu niu keo
Bang 2. Nguyén liéu st dung

tr| Ten l?égslye“ Thong ky thuat | Ghi chd
' Ham luong urea: .
1 | Urea 98% Dang bot
2 |Formaldehyde | Ham luong F: 37% |Dang long
3 | NaOH Ham lugng: 25% |Dang long
4 | NH,CI Ham lugng: 25%  |Dang long

Nguyeén lieu duoc kiém tra ky ngudn goc va chat
lwong trude khi st dung, danh muc nguyén liéu dung
dé san xuat keo UF - KC113 thé hién tai (Bang 2).

2.2. Phuong phap va quy mé thi nghiém

Nghién cttu tién hanh x4y dung Quy trinh cong
nghé san xuit keo urea formaldehyde (UF - KC113)

chuyén dung san xuit van MDF dat chu4n E1 chau
Au theo thit tu cac budc thuc hién nhu sau:
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Buoc 1: Phuong phap xdy dung so bo quy trinh
cong nghé tao keo UF-KC113

Quy trinh cong nghé so bo tao keo UF-KC113
duoc thuc hién trén co sé tham khéo ly thuyét va két
qué nghién ctru da thuc hién truée do, bao gom: Thir
nghiém ché tao keo UF-KC113 chuyeén diing san xuét
van MDF & quy mo thi nghiém 2 kg/mé, 100 kg/mé,
1.000 kg/mé. St dung phuong phap bé tri thuc
nhiém don yéu t6 3 lan 1ap dé thir nghiém va danh
gia cac yéu t6 anh huéng dén chat luong ctia keo UF-
KC113, bao gébm cac yéu té anh hudéng sau:

- Anh huédng cta ty 1é mol F/U: 1,1/1; 1,2/1;
1,3/1.

- Anh huéng s6 1an, luong phéi tron urea:
+114n dua urea vao: 100 (%).
+ 2 lan dua urea vao: 65: 35; 70: 30; 75: 25 (%).

+ 3 1an dua urea vao, luong urea: 60: 25: 15 (%);
55:28: 17 (%); 50: 30: 20 (%).

- Anh hudng ctia thoi gian ndu, cdp thoi gian:
200; 230; 250 (phut).

- Anh hudng cta nhiét do ndu. Cdp nhiét do:
88°C; 90°C; 92°C.

- Anh huéng ctia téc do khudy tron. Cap toc do:
55; 60; 65 vong/phuit.

- Anh hudng cta gia tri pH. Déi cap: 4,6 - 4,8; 4,8 -
5,0; 5,0-5,2.

BI: Chuin b, kiém B2: Tinh todn va cén B3: Dua nguyn léu vio ndi n,

tranguyén iy nguyén iy Kt dgng méy Khudy v ting nhi
B6: Xl sau két B5: X dinh th dém két B4: Khdng ché pH cia
thic phan g thic phan g dung dich phan g

Hinh 1. So d6 quy trinh c6ng nghé so bo san xudt
keo UF - KC113

Stt dung ké thtra két qua nghién ctu co ban
danh gia ctia cAc yéu t6 anh hudng néu trén dén chat
luong ctia keo UF-KC113, can ctt két qua tién nghién
ctru, da xac 1ap duoc cac thong s6 anh hudng toi wu,
anh hudng tich cuc toi tinh chat cta san phdm keo.
Cu thé, keo UF - KC113 ¢6 chat luong t6t va c6 ham
luong formaldehyde dat quy chudn voi ty 1é mol F/U:
1,2/1; 3 1an dua urea vao, voi ty 1é urea: 55: 28: 17;
thoi gian nau 230 phat; nhiét do nau 90°C; toc do
khudy 60 vong/phut; gia tri pH trong khoang 4,8 -
5,0.

Nghién ctru tién hanh st dung cac phuong phap
phan tich, danh gia va xin y kién chuyén gia, so bo dé
xudt quy trinh cong nghé san xuidt keo urea
formaldehyde (UF - KC113) chuyén diung san xuéat
van MDF dat chudn E1 chau Au (Hinh 1).

Buoc 2: Phuong phdp khdo nghiém quy trinh
cong nghé tao keo UF- KC113

a/ Noi dung va quy mo thuc hién

Nghién ctu tién hanh khao nghiém “Quy trinh
cong nghé so bo san xuit keo UF - KC113 chuyén
dung san xudt van MDF dat chudn E1 chau Au”. Sau
d6 thuc nghiém nau keo duoc thuc hién tai co sé san
xuat (Cong ty TNHH MDF Hoa Binh) véi cac phan
chinh sau:

-Thuc nghiém téng hop keo UF - KC113 v6i don
nu 3.000 kg/mé, thuc hién 3 lan lap.

- Thir nghiém va danh gia chat luong keo UF
theo cac tiéu chi: Ham luong kho; 6 nhét; gia tri pH;
ham luong formandehyde ty do.

- Thir nghiém danh gi4 tinh chat cta van MDF
duoc tao tir keo UF-KC113 duoc tong hop. Chi tieu
kiém tra bao gém: Do 4n van; do bén dan dinh; do
bén uén (MOR); Modun dan héi uon (MOE); do
truong né chiéu day sau khi ngam nudc; khéi luong
riéng va ham luong formaldehyde trong van.

b/ Pon niu khio nghiém keo UF-KC113

Bang 3. Don ndu khao nghiém keo UF-KC113, 3.000 kg/mé

) , Khéi luong L,
o Tia . o . 0
TT Nguyeén liéu Ham luong (%) Ty 1& mol nguyén licu (ke) Ghi chu
3 lan dua vao Uy: Uy
1 | Urea 98 1 1.159 U,=55: 28: 17
2 | Formaldehyde 37 1,2 1.841
3 | NaOH 25 Luong thich hop
4 | NH,CI 25 Luong thich hop
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Don ndu khao nghiém keo UF- KC113 thuc hién
theo cac budc ctia quy trinh cong nghé so bo san
xuat keo UF-KC113, don nau duoc thé hién tai (Bang
3).

Buoc 3: Phuong phdp hoan thién quy trinh cong
nghé tao keo UF-KC113

Quy trinh cong nghé so bo tao keo UF-KC113
duoc tién hanh khdo nghiém & quy moé cong nghiép
voi don nau 3.000 kg/mé, sau khi khao nghiém tiép
tuc danh gia, hoan thién va hiéu chinh cac budc va
thong s6 cong nghé ctia quy trinh, tir do6 hoan thién

quy trinh cong nghé tao keo UF-KC113 chuyén dung
san xuét van MDF dat chuin E1 chau Au.

a/ Quy mo thuc hién

Can ctt quy trinh cong nghé da hiéu chinh hoan
thién, nghién ctu tiép tuc tién hanh thuc nghiém nau
keo UF-KC113 & quy mo6 3.000 kg/mé tai co s& san
xuat, thuc hién 3 14n ndu lap lai.

b/ Pon ndu ndu keo UF-KC113, 3.000 kg

DPon nau theo quy trinh hoan thién ndu keo UF-
KC113 duoc thuc hién nhu (Bang 4).

Bang 4. Pon niu keo UF-KC113, 3.000 kg/mé

1A . Y1 Khoi luong nguyén o
o C
TT Nguyeén liéu Ham luong %) | Ty 1é mol lieu (kg) Ghi chu
3 lan dua vao Uy: U
1 | Urea 98 1 1.159 U,=55: 28: 17
2 | Formaldehyde 37 1,2 1.841
3 | NaOH 25 9,6
4 | NH,Cl 25 4

2.3. Phuong phép kiém tra chat luong keo va van
MDF

2.3.1. Phuong phdp kiém tra chat lrong keo UF-

KC113
a/ Chi tiéu va quy mo thi nghiém

O mbi cong doan xay dung quy trinh san xuat,
san phidm keo UF-KC113 déu duoc thuc hién kiém
tra chat luong voi cac chi tiéu va tieu chudn dugc ap
dung nhu (Bang 5).

Bang 5. Chi tiéu va quy mo thi nghiém kiém tra chat luong keo UF-KC113

Pon vi S6 1an S6 luong Khoi luong
TT Chi tiéu kiém tra . .| Tiéu chuin kiém tra 5 mau thi/ 1 mau
tinh lap N x
lan lap (g/mau)
1 | Ham luong kho mau EN 827: 2005 3 10 5
2 | Do nhot mau ASTM D1084-16 3 10 60 - 100
3 | pH mau GB/T 14074-2017 3 10 50
g | Ham lwong formaldehyde | = 1 oyN 11560: 2016 3 3 3-5
tu do
b/ Phirong phap kiém tra - Kiém tra ham lirong formaldehyde tir do: Thix

- Kiém tra ham hrong kho: Ham luong kho cta
keo duoc xac dinh bing phuong phap can sdy theo
Tiéu chuan EN 827: 2005 [11]; mau keo dugc can
mot luong nho khoang 5 g/mau.

- Kiém tra do nhot: Do nhot cta keo duoc xac
dinh bang may do do nhét theo Tiéu chuidn ASTM
D1084-16 [12].

- Kiém tra gid tri pH: Gia tri pH duoc x4c dinh
thong qua may do pH 4ap dung theo Tiéu chuén
GB/T 14074 - 2017 [6].

nghiém ham luong formaldehyde tu do ctia keo sit
dung phuwong phap sulfit, theo Tiéu chudn TCVN
11569: 2016 [5]; 14y mot lwong mau thir khoang 1 g
roi tién hanh thi nghiém. Can khai luong, chinh xac
dén 0,001 g.

232 Phuong phdp kiém tra chat lrong vin
MDF str dung keo UF-KC113

a/ Chi tiéu va quy mo thi nghiém

San pham van MDF sau khi san xudt duoc tién
hanh thit nghiém cac chi tiéu chat luong lién quan
voi quy mo thir nghiém dugc thé hién tai (Bang 6).
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Bang 6. Chi tiéu va quy mo6 thi nghiém kiém tra chit luong van MDF chiéu day 12 mm sit dung keo

UF-KC113
. So S6 luong ,
TT Chi tiéu kiém tra Dgn Y| Tieuchudnkiémtra | lin | mau tht/ 1 Quy ~C dch
tinh 3 N mau
lap lan lap
1 | Do 4mvan mau | TCVN 7756-3: 2007 3 10 >20g
2 | Khéi luong riéng van mau | TCVN 7756-4: 2007 3 10 50 x 50 mm
4 | Truong n& chiéu day van mau | EN317- 1993 3 10 50 x 50 mm
5 | Do bén kéo vudng goc mau | EN 319: 1993 3 10 50 x 50 mm
6 | Do bén uon tinh mau | EN 310: 1993 3 10 250 x 50 mm
7 | M6 dun dan hoi uon tinh mau | EN 310: 1993 3 10 250 x 50 mm
8 | Ham luong formaldehyde mau | EN 120: 1992 3 12 25 x 25 mm
b/ Phuong phap kiém tra Tieu chudn EN 120: 1992 [8]. Phuong phéap chiét

- Phuong phap kiém tra do 4m vdn: Phuong phap
thitr theo Tiéu chuan TCVN 7756-3: 2007 [3]; khai
luong mau thir toi thiéu dat 20 g.

- Phuong phap kiém tra khéi lrong riéng vin:
Phuong phép thtr thuc hién theo Tiéu chudn TCVN
7756-4: 2007 [4]; kich thuéc miu: Mau the hinh
vuéng, kich thudc 50 x 50 mm.

- Phuong phap kiém tra triong né chiéu day vén:
Phuong phap thtt thuc hién theo Tiéu chudn EN 317:
1993 [7]; kich thudc mau: Mau tht hinh vuong, kich
thudc méi canh 50 x 50 mm.

- Phuong phdp kiém tra do bén kéo vuong goc:
Thuc hién theo Tiéu chudn EN 319: 1993 [9]; kich
thudc mau thr méi canh 50 x 50 mm.

- Phuong phap kiém tra mé dun dén hoi uén va
do bén uoén tinh: Phuong phap thit thuc hién theo
Tiéu chuin EN 310: 1993 [10]; kich thudc mau thit
250 x 50 mm.

- Phuong phdp kiém tra him luong
formaldehyde tir do: Phuong phap thir thuc hién theo

(Perforater) 4p dung d€ xac dinh ham Iluong
formaldehyde ton du tach ra bang phuong phap
chiét, sau do xac dinh bing phan tich quang phé.
Kich thuéc mau thir: 25 x 25 mm.

3. KET QUA VA THAO LUAN

3.1. Quy trinh cong nghé san xuit keo UF-
KC113 chuyén diung san xuit van MDF dat chuidn E1
chau Au

Quy trinh cong nghé san xuit keo UF-KC113
duoc xay dung dua trén quy trinh cong nghé so bo
san xuat keo UF-KC113 da duoc khao nghiém & quy
mo cong nghiép, trén co sé két qua thu duoc tir viec
danh gia chat luong keo va van MDF, da tién hanh
phan tich va hiéu chinh cac budc va thong sé cong
nghé phu hop véi diéu kién san xuat thuyc tién, tir d6
dé xuat quy trinh hoan thién san xuat keo UF-KC113.

3.1.1. Pon nau tong qudt keo UF-KCI13

Don ndu keo téng quat dung cho tat ca cac quy
mo san xuat duoc thé hién & bang 7.

Bang 7. Pon niu tdng quat keo UF-KC113
Nguyeén liéu Ham luong (%) | Ty lé mol | Khoi lugng nguyén lieu (%) Ghi cha
3 lan dua vao
Urea %8 1 38,62 U,:U,:U,=55:28:17
Formaldehyde 37 1,2 61,38 Duavao 1 lan
’ 0 A

N2OH 95 0.32 ’I;mh % ther k.hAm lwong
tong nguyén liéu (U+F)
Tinh % theo khoi luong
NH,Cl 25 0.13 téng nguyén lieu (U+F)

312 So do quy trinh cong nghé sin xuat keo
UF-KC113 chuyén dung san xuat van MDF

So d6 quy trinh cong nghé san xuit keo UF-
KC113 chuyén dung san xuit van MDF dugc thé
hién & hinh 2.
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Nguyén lidu sir dyng ] [ Didu kin
~ A (v ‘U 1.2/ - Cho ure 3 ln véi ty 1& % )
CHUAN BI - Ty [ mol F:U: 1,2/1 o AN VALY’ J§ A
NGUYEN LIEU - %KL (F): 61,38% khéi lwong Ure lan luot la 01
- % KL (U): 38,62% (55-28-17).
- NaOH: 0,33% (thg U+F)
l - NH:Cl: 0.13% (téng U+F)
A A ) 4 0, A A A N
KHUAY TRON - Luong (F): 61,38% - Toc d6 khuiy: 60v/p
(U:1&F) | - Luong (U): 55‘%3 (tong Ure) | - Diél._l chinh pH: 8.5-9,0 02
- NaOH: 0,13% (tong U+F) - Thot gian thyc hién: 12p
\_ J
l \. _/
N\ ( i 2 saL aA A . o N
- « - NaOH: 0,02% (tong U+F) - Nhiét do can dat: 89-91°C
GIA NHIET o A
iy - - Duy tri gia tri pH: >6,0 03
- Thoi gian cap hoi nude: 90p.
\_ Y, \. J
BAO ON . - Nhiét d6 bio 6n: 89-91°C )
(Us) - Lurong (Uz): 28% (tong Ure) | . puy tri gia trj pH: >5,6 04
- NaOH: 0,04% (tong U+F) - Thoi gian bao én: 55p.
J
Dirng cap hoi néng: \
- Nhiét d6 : 80°C
1 N - - Giam gia tri pH: 4,8-5,0
DPIEU CHINH MOI NH.CL: 0,13% (téng U+F) Xac dinh thoi diém ket thiic
TRUJO"I\_I G PHAN - NaOH: 0,09% (téng U+F) phadn ing: 05
UNG - DBg nhot dat: 60 mPa.s
Trung hoa dung dich:
- Gia tri pH: 7,0-7,5
- Thoi gian thue hién: 45p )
LAML ANH é . Cap nude lanh ha nhiét do: )
(Us) - Luong (Us): 17% (tong Ure) | - Nhiét do: 40°C 06
- NaOH: 0,03% (tong U+F) - D6 nhét: 100 mPa.s
Thém Ure lan 3:
\_ - Thoi gian thuc hién: 15p. )
KIEM TRA CHAT - }(eo fiuqc bao (juén & nhiét h
LUQNG & BAO do thuong: 25-30°C 07
QUAN - Gia tri pH: 7,0-7,5
\ J

Hinh 2. Quy trinh céng nghé san xuit keo UF-KC113 chuyén diing sin xuit van MDF
formaldehyde (ham luong 37%), dung dich NaOH
(ham luong 25%), NH,Cl1 (ham luong 25%).
- Luong nguyén liéu stt dung cho mdi mé nau
- Nguyeén liéu str dung trong qua trinh tong hop  phu thuéc vao dung tich ctia ndi niu keo nhung
keo UF bao gom: Urea (ham luong 98%); thong thuong dat tir 80-85% dung tich thiét ké ctia

3.1.3. Mo t4 cdc buoc cong nghé
Biuée 1: Chudn bi nguyén liéu, thiét bi
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ndi; ty 1é mol F/U: 1,2/1, s6 lan cho urea 3 lan theo
ty 1é (55-28-17%) tong luong urea. Luong héa chat st
dung tuwong tng nhu sau:

+ Luong F: 61,38%.

+ Luong U: 38,62% trong do (U,: 55%; U,: 28%; Us:
17%).

- Kiém tra tinh trang cta thiét bi: trudc khi tién
hanh mé ndu can lru y vé sinh sach ndi nau, loai bé
cac vét ban vét keo cii trén canh khudy, kiém tra su
hoat dong cua canh khudy, hé théng cap nhiét
(duong ong hoi, van hoi, déng ho do nhiét, dau do),
hé théng quat hat va nudc 1am mat.

Bruée 2: Khudy tron nguyén liéu (U, + F)

- Bom 61,38% formaldehyde vao néi nau. Tron
déu hoa chat trong noi bang hé théng canh khudy
(toc do quay 60 v/phuat), sau khi dung dich dong
nhat tién hanh kiém tra pH ctia dung dich. St dung
dung dich NaOH 0,13% dé diéu chinh pH dat mtc pH
8,5-9,0 & diéu kien thuong.

- Urea lan 1 (U,=55% téng luong urea) duoc cho
vao thong qua hé théng truc vit, luong urea cho vao
cham két hop canh khudy lién tuc hoat dong giup
qua trinh hoa tron triét dé, tong thoi gian khudy tron
nguyeén liéu khoang 12 phut.

Buoc 3: Gia nhiét

Sau khi nguyén liéu duoc tron déu hoan toan,
bat dau cap nhiét vao néi nau bing cach mé van cap
nhiét, tiép tuc duy tri khudy tron gidp gia nhiét dong
déu & cac vi tri. Dé nang nhiét do noi ndu len 89 -
91°C, can khoang thoi gian khoang 90 phut, dé han
ché phan tng dién ra qua nhanh can duy tri pH cta
dung dich luon pH>6,0, lwong NaOH céan dung tuy
theo timg mé giao dong khoang 0,02% téng luong
(U+F).

Biutéc 4: Cho urea Ian 2 (U,) va bao on

Urea lan 2 (U, = 28% tong luong urea) duoc cho
vao cham dé theo doi nhiét do trong noéi, khi cho
urea vao nhiét do trong ndi c6 xu huong gidm, dé
phan tng x4y ra triét dé can duy tri bdo 6n & nhiét do
89 - 91°C trong vong 55 phut. Gia tri pH ¢ giai doan
nay can duy tri pH> 5,6 can kiém tra keo thuong
xuyén va diéu chinh bing NaOH 25% luong 0,04%
téong luong (U+F). Tong thoi gian cua cong doan
khoang 55 phuit.

Buoc 5: Piéu chinh moi triuong dé phan img dién
ra triét dé

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 1/2021

Bat dau dimg cdp nhiét dé nhiét do trong néi
giam tu nhién, dung dung dich NH,CI 25% voi luong
dung bang 0,13% téng luong (U+F) dé diéu chinh do
pH ctia dung dich xuéng pH= 4,8 - 5,0, tao diéu kién
cho phan tmg x4y ra triét dé, qua trinh gidm pH can
tién hanh cham va kiém tra pH lién tuc 5 phat 1 14n.

Sau khi pH dat mtc yéu cau, lien tuc kiém tra do
nhot cia dung dich, khi do nhét dat mirc 60 mPa.s co
thé tién hanh trung hoa dung dich dé dimg phan tng
trong noi. Théem NaOH lwong 0,09% téng luong
(U+F) vao noi dé trung hoa, gia tri pH sau khi trung
hoa dat pH 7,0 - 7,5; nhiét do trong ndi & khoang
80°C

Buoc 6: Cho urea lan 3 (U,) va Iam mat

Sau khi dung dich duoc trung hoa bat dau cap
nuoc lanh dé ha nhiét do ndi ndu xudéng khoang
40°C, déng thoi lien tuc kiém tra do nhét cta dung
dich. Khi d6 nhét ciia dung dich dat mic 100 mPa.s
bat dau thém urea lan 3 (U;=17% tong luong urea).
Vao thoi diém nhiet do dat 40°C kiém tra do pH cta
dung dich phai dat tir pH=7,0 - 7,5 néu dudi mirc trén
stt dung NaOH dé diéu chinh.

Buoc 7. Bdo quin

Dung dich keo sau khi nidu duoc cat trir & khu
vuc thoang mat, trong thing c6 nap day, c6 ghi ro
thong tin mé nau, thoi gian nau, thoi gian bdo quan
keo khoang 45-50 ngay.

3.2. Két qua kiém tra chat luong keo UF-KC113
va van MDF

3.2.1. Két qui kiém tra chat Iong keo UF-KC113

Quy trinh cong nghé san xuit keo UF-KC113
dung cho san xuét van MDF dat chudn E1 chau Au
duoc nhiéu co s& san xudt ap dung va san xuat & quy
mo6 cong nghiép hodc can cong nghiép, chat luong
keo sau khi ndu duoc cac co sé chdp nhan va danh
gi4 cao. Keo sau khi san xuét tai cac co sé theo quy
trinh dé xuat duoc 14y ngau nhién va duoc dua dén
Cong ty C6 phan Khao sat va Kiém dinh xay dung Ha
Noi dé tht nghiém vé chat luong (Bang 8).

Bang 8 cho thdy, ham luong formaldehyde tw do
cta keo dan 1a 1,14% dat mitc quy dinh vé ham luong
formaldedyde tu do theo Quy chudn Ky thuat Quéoc
gia vé keo dan g6 QCVN 03-01: 2018/BNN&PTNT
(yéu cau ham luong formaldehyde tu do < 1,4%). Cac
chi s6 vé ham luong kho, do nhot va gia tri pH cta
keo UF-KC113 déu phtt hop véi muc chat lwong keo
UF thong thuong st dung cho san xuat van MDF.
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Bang 8. Két qua thir nghiém keo UF diing cho s&n xuit van MDF

Stt Cac chi tiéu thi nghiém Don vi Két qua Phuong Rhap thi Ghi cha
nghiém
1 | Ham luong kho % 63,4 EN 827: 2005
2 | Do nhot mbPa.s 160 ASTM D1084-16
3 | Giatri pH - 7,30 GB/T 140742017
4 | Ham luong formaldehyde tu do % 1,14 TCVN 11569: 2016 Pat

Chuii thich: Mau van MDF thiy nghiém co chiéu day 12 mm; mau keo cé ham lirong formaldehyde tir do
dat Quy chuan Ky thudt Quoc gia vé keo din g6 QCVN 03-01: 2018/BNN&PTNT.

Ngoai ra, dé danh gia ham luong formaldehyde
tu do trong keo UF-KC113 mét lan nita, nhom nghién
ctru da giri mau keo t6i phong thi nghiém duoc Bo
Nong nghiép va PTNT chi dinh 1a Phong thi nghiém

Vat liéu va Cong nghe go thuoc Viéen Nghién cuu
Cong nghiép rung - Vién Khoa hoc Lam nghiép Viét
Nam. Két qua duoc trinh bay ¢ bang 9.

Bang 9. Két qua thit nghiém ham lugng formaldehyde tur do trong keo UF-KC113

Phuong pha; Ket qua bon
TT KH mau Chi tiéu thir nghiém ong p P thi i banh gia?
tht nghiém o vi
nghiém
201003-2/PTN (UF- Ham luong TCVN-11569: 0
! KC113) Formaldehyde tu do 2016 3 1,21 b Pat

Chii thich: i: S6 Inong mau thi nghiém, *Phuong phdp dinh gid: Ham luong formaldehyde tir do trong
keo durpc danh gid theo Quy chuin Ky thuat Quoc gia vé keo din g6 - QCVN 03-01:2018/BNNPTNT.

Bang 9 cho thdy, ham luong formaldehyde tu do
cta keo dan dat 1,21% dat mirc quy dinh vé ham
lwong formaldedyde ty do theo quy chuédn ky thuat
quoc gia vé keo dan g6 QCVN 03 - Ol
2018/BNN&PINT  (yéu cau ham luong
formaldehyde tu do < 1,4%). Két qua ctia 2 lan thi
nghiém déu chimg t6 keo tao ra cé chat luong rat tot

va c6 ham luong formaldehyde tu do nidm trong
khoang cho phép ctia tiéu chuin quy dinh.

322 Két qui kiém tra sian pham vian MDF sir
dung dong keo UF-KCI113

Van MDF duoc ép theo quy trinh cong nghé cta
nha may st dung keo UF-KC113, sau d6 duoc kiém
tra mot s cac tinh chat cta van, két qua duoc thé
hién & bang 10.

Bang 10. Két qua thit nghiém tinh chit van MDF chiéu day 12 mm s& dung keo UF-KC113

STT Céc chi ,t}eu thi Dbon vi Ke:[ Ph@g Rhap Chi s6 tiéu chuin van MDF
nghiém qua thi nghiém
1 | Do4amvan % 10,54 | TCVN 7756-3: | TCVN 7753: 2007 yéu cau do 4m van 8
2007 dén 12%.
2 | Khéiluong rieng | kg/m?® 695 TCVN 7756-4: | TCVN 7750: 2007 yéu cau van soi cé
2007 khéi luong thé tich ndm trong khoang
400 < y< 900 (kg/m?)
3 | Truong nd chiéu % 12,15 EN 317:1993 | TCVN 7753: 2007 yéu cau van MDF co
day chiéu day 16n hon 9 dén 12 mm cé
truong nd chiéu day sau 24 gid ngam
trong nudc cé gia tri khéng 16n hon 15%
4 Do bén kéo Mpa 0,71 EN 319: 1993 | TCVN 7753: 2007 yéu cau van MDF co
vudng goc chiéu day 16n hon 9 dén 12 mm c6 do
bén kéo vudng goéc voi mat van, khong
nho hon 0,6 MPa.
102 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 1/2021




KHOA HOC CONG NGHE

5 | Do bén uon tinh MPa 25,53

EN 310: 1993

TCVN 7753: 2007 yéu cau van MDF co
chiéu day 16n hon 9 dén 12 mm c6 do
bén bén uén tinh khong nhé hon 22
MPa.

6 | Mo dun dan hoi
uén tinh

Gpa 2,68

EN 310: 1993

TCVN 7753: 2007 yéu cau van MDF co
chiéu day 16n hon 9 dén 12 mm c6 mo
dun dan héi uén tinh khong nhé hon 2,5
GPa.

7 | Ham luong mg/100g | 7,73
formaldehyde tu

do

EN 717-3: 1996

BS EN 13986: 2004 + Al: 2015 yéu cau
ham luong formaldehyde ty do dat E1
voi ham lugng F <8 mg/100 g

TCVN 7753: 2007 yéu cau ham kuong
formaldehyde tu do trong van F< 9
mg/100 g.

Két qua cho thdy chat luong van MDF tao ra dap
ung duoc tieu chudn chat lvong cta van soi quy dinh
tai TCVN 7750: 2007 [1], TCVN 7753: 2007 [2] va BS
EN 13986: 2004 + Al: 2015 [13]. Cu thé: khoi luong
riéng ctia van dat 695 kg/m® (TCVN 7750: 2007 chi
yéu cau y> 400 kg/m®); do bén kéo vudng goc voi
mat van dat 0,71 MPa (Tiéu chudn TCVN 7753 - 2007
yéu cau van MDF c6 chiéu day 16n hon 9 dén 12 mm
c6 do bén kéo vuong goc voi mat van khong nhé hon
0,6 MPa); mo dun dan héi uén tinh dat 2,68 GPa
(Tiéu chudn yéu cau van MDF c6 chiéu day 16n hon
9 dén 12 mm c6 mo6 dun dan hoi uén tinh khong nho
hon 2,5 Gpa) ham luwong formaldehyde tu do trong
van MDF thtr nghiém theo Tiéu chudn EN 120: 1992
c6 ham luong 7,73 mg/100 g dat cap do E1 theo Tiéu
chudn chau Au BS EN 13986: 2004 + Al: 2015 (ham
luong F< 8 mg/100 g), déng thoi ciing théa man quy
dinh ctia TCVN 7753: 2007 (ham luong F< 9 mg/100
g).

Két qua chi ra rang van MDF duoc tao ra tir keo
UF - KC113 c6 chat luong cao hon so véi nhimg tiéu
chudn quy dinh cho van MDF hién hanh. Diéu nay
mot 14n nira khang dinh keo UF-KC113 c6 chat luong
cao dam bao cho san xuat van MDF dung trong noi
that voi cac chi tieu chudn ky thuat vuot troi. Dic biét
co tinh an toan moéi truong cao, voi ham luong
formaldehyde tu do trong van thidp hon cac tiéu
chudn trong va ngoai nuéc quy dinh (Tiéu chuin
chau Au BS EN 13986: 2004+A1: 2015, Tiéu chuin
Viét Nam TCVN 7753: 2007).

4. KET LUAN

Nghién ctru da xac dinh duoc cac thong s6 cong
ngheé ché tao keo UF - KC113 chuyén ding san xuat
van MDF dat chudn E1 chau Au, thong qua cac buée
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cong nghe tién hanh diéu chinh vé luong va thoi gian
urea tham gia phan tng tao keo, diéu chinh va khong
ché thoi gian, nhiét do, gia tri pH...trong qué trinh
phan tng, tao diéu kién thuan loi cho phan tmg giita
urea va formaldehyde xay ra triét dé, diéu nay cé y
nghia hét sttc quan trong, gitip giam thiéu du luong
formaldehyde trong keo thanh phdm, dong thoi nang
cao chat lwong dan dinh cta keo.

San pham keo UF-KC113 duoc ché tao co chat
lwong 6n dinh, ham lugng formaldehyde tu do trong
keo dat Quy chudn Ky thuat Quéc gia vé keo dan gb
QCVN 03 - 01: 2018/BNN&PTNT; san phdm c6 thoi
thoi gian bdo quan lén dén 45 - 50 ngay.

Keo UF - KC113 ché tao theo quy trinh cong
nghé dé xuat c6 tinh canh tranh cao. Nguyén nhan 1a
do quy trinh dé xuat co tinh kha thi, dé thuc hién va
ap dung & diéu kién hién c6 cfia co s& san xuit;
nguyeén liéu stt dung c6 gia thanh thap, dé kiém tai
thi truong trong nudc.

San pham van MDF stt dung keo UF - KC113 c6
tinh than thién cao, ham luong formaldehyde tu do
trong van la 7,73 mg/100 g, dat cdp do E1 chau Au
quy dinh tai Tiéu chudn BS EN 13986: 2004 + Al:
2015 va TCVN 7753: 2007.

LOI CAM ON

Nghién ciu ndy duoc hé tro kinh phi boi dé tai
khoa hoc va phat trién cap Bo “Nghién ciu cong
nghé sin xudt keo urea formandehyde (UF) chat
lrong cao dung trong sdn xut vian nhan tao”.
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RESEARCH ON TECHNOLOGICAL PROCESS OF HIGH-QUALITY UREA-FORMALDEHYDE (UF-KC113)
RESINE USED FOR PRODUCTION OF PLYWOOD MEETING E1 EUROPEAN STANDARDS

Pham Tuong Lam®’, Tran Van Chu?, Cao Quoc An!, Nguyen Tat Thang'

!Vietnam National University of Forestry
"Email phamtuonglamviu@gmail. com

Summary
Research to build technological process for production of high quality urea formaldehyde resin (UF-KC113)
used in plywood meeting E1 European standards. Through the steps of preliminary process, testing, and
then proposing a complete production process. Through the property test of UF-KC113 resin and MDF
board based on quality assessment of the proposed technique. The results show that the UF-KC113 resin
made from this process has good quality, high stability, environmental friendliness, formaldehyde content
of about 1.14% and 1.21% ultimately meeting National Technical Regulation wood adhesives (QCVN 03-01:
2018/ BNNPTNT). MDF boards produced from UF-KC113 resin have mechanical properties meeting
TCVN 7753: 2007 standards for fiberboard quality. Specific parameters of the MDF board are as follows:
moisture 10.54%, density 695 kg/m®, swelling in thickness after immersion in water 12.15%; perpendicular
tensile strength 0.71 MPa. Bending strength and modulus of elasticity in bending modulus of elasticity and
bending strength correspondengly are 25.53 MPa and 2.68 GPa. Particular, the content of formaldehyde in
the MDF board is 7.73 mg/100 g, meeting the European E1 standard specified in both BS EN 13986: 2004 +

Al: 2015 and TCVN 7753: 2007 standards.

Keywords: 7echnological process, formaldehyde content, urea formaldehyde, Mechanical properties, MDF.
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