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DPANH GIA HIEU QUA CUA KEO POLYPHENOL FORMALDEHYDE
UNG DUNG TRONG SAN XUAT GO MDF

EVALUATION OF THE EFFECTIVENESS OF POLYPHENOL
FORMALDEHYDE GLUE APPLIED IN THE PRODUCTION OF MDF
WOOD

P6 Ping Thuin
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TOM TAT: Dé tai nghién ctru khoa hoc nhim danh gia hiéu qua cua keo Polyphenol Formaldehyde tong hop tir tanin vo
keo 14 tram trong san xuat g Medium density fiberboard. Két qua nghién ctru cho thay ty 18 keo : chit dong rén : bot gb = 3
- 1 : 6 sau khi tao tim Medium density fiberboard c6 d6 bén truong né theo chiéu day tot nhét 13 15.6%, d6 bén udn 1a 26Mpa,
d6 bén kéo vudng goc mit van 2.74Mpa, kha ning phat tan Formaldehyde 35.1mg/100g.

ABSTRACT: The scientific research project aimed to evaluate the effectiveness of Polyphenol Formaldehyde glue
synthesized from the tannins of Melaleuca leaves in the production of Medium density fiberboard. The result showedshowed
that the ratio of glue : curing agent : wood pulp = 3 : 1 : 6 after creating the Medium density fiberboard with the best expansion
thickness according to the thickness of 15.6%, the flexural strength is 26Mpa, tensile strength perpendicular to the surface of
the board 2.74Mpa, the ability to spread Formaldehyde 35.1mg / 100g.
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1. GIOI THIEU

Hién nay, viéc sir dung gd ring ty nhién phuc vu trong
doi sdng con ngudi 1a nguyén nhan gdy ra nan phé rimg, huy
hoai thién nhién mdt cach trAm trong. Bén canh do, nhuoc
diém cua gd ty nhién nhu khong thé chdng lai mdi mot, di
chuyén kho khan, kiéu dang khong hién dai, khong nhiéu
mau sdc, cling khlen cho nguoi tiéu dung suy tinh ky. Trong
bdi canh ngudn gd ty nhién ngay cang can kiét g0 cong
nghiép ra da doi. Cong ngh¢ mai cho phép sir dung go rimg
trong, g6 dd qua su dung nhu manh vun 20, nhanh cay, vo
bao, mun cua, dim gd,....san xuat nhing tam gd ép kich
thude 16n v6i nhiéu dic diém k¥ thuat rat wu: khong bi cong
vénh, khong bi mdi mot, c6 nhiéu kiéu dang, quy cach phu
hop cho nhidu cong trinh, gia thanh reé.

Gb Medium density fiberboard (MDF) duoc tao nén tir
soi g0 hay bot gb lién két voi nhau boi chét dén dinh goi Ia
keo - nhan t& khong thé thiéu khi tao cac san pham gd ép [3-
5]. Keo bao gdm nhiéu loai khac nhau gom keo polymer tong
hop, keo Latex, keo Epoxy,... trong d6, keo Polyphenol
Formaldehyde (PF) dang dugc st dung phé bién trén gb
MDF. Tuy nhién, keo PF duoc tong hop tir formaldehyde voi
phenol hodc resorcinol — 2 thanh phan rat doc gay anh huong
dén sirc khoe con ngudi va mdi truong séng. Nhiéu nghién
cuu da sir dung tanin khai théc tir cac loai thyc vat nhu bach
dan, che, 6i, cac loai cay thuge ho nha keo cu thé 14 keo 14
tram thay thé cho phenol va resorcinol. Viét Nam c6 nhiéu
nha may ché bién gd ép cong nghiép nhu nha may ché bién
) Ngh¢ An (khu c6ng nghiép Nghia Dan, Ngh¢ An), cong
ty ¢6 phan gd MDF VRG Dongwha, MDF VRG Quang Tri,
nha may san xuat van nhan tao MDF Binh Phu6c, cum cong
nghiép ché bién g6 Binh Khanh (Tan Uyén, Binh Duong),...
hau hét nguon nguyén liéu keo chu yéu nhép khau bé chu
dong trong san xuét ché blen g0 véi chat luong 6 6n dinh dap
(g nhu ciu san pham tir g trong nudc va xuat khau, viéc

nghién ctru san xuidt, ung dung keo Polyphenol
Formaldehyde tir nguyén lidu trong nudc voi gia thanh thap,
chit lugng 6n dinh thay thé keo nhap khau 1a can thiét.

Ngoai ra, cac cong trinh nghién ctru trong va ngoai nudc
chua di sau vao khao sat, danh gia chét lugng keo Polyphenol
Formaldehyde tng dung trong san xuat gd MDF.

Tur nhén dinh trén, t6i chon dé tai: “Péanh gia hi€u qua
ctia keo Polyphenol Formaldehyde ing dung trong san xuét
g6 MDF”.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CU'U
2.1. Nguyén li¢u
2.1.1. Bot gb

G cdy thong tir cong Ty TNHH G6 Hanh Phuc (Happy
Furniture), Long Thanh, Pong Nai, kich thudc bot go tir 0.3
- 0.9mm.

2.1.2 Isocyanate

Ngudn tr Cong Ty TNHH GO Hanh Phuc (Happy
Furniture), Long Thanh, Dong Nai

2.1.3. Keo Polyphenol Formaldehyde (PF):

Pugc tong hop lai theo quy trinh ciia nhom tic gia
Nguyén Chan Duyn, Dai hoc Pa Ning va kiém tra lai mot
thong sb hoa 1y twong dong véi nhém Nguyén Chan Duyn:
thoi gian gel hoa: 1 gid 40 phit, ham luong rin: 56,3%, do
nhot: 224,2 mPa.s, do pH=7 va cac nhém chirc dugc xac dinh
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Pdnh gid hiéu qua cua keo polyphenol Formaldehyde itng dung trong san xudt g6 MDF

boi phd hong ngoai FT-IR: cic nhom dac trung -OH,-CH,
C-O-C, chimg t6 rang trong san pham tong hop cb chira
nhom Methylol - CH,OH, cau ndi -CH, methylene va ciu

ndi ete -CH,OCH>- ctia keo PF.

Hinh 2.1. Bjt g6 Hinh 2.2. Isocyanate

2.2. Phuwong phap nghién cuu

Tao van gb ép MDF kho theo TCVN 7750:2007, dung
phuong phap do d6 truong nd theo chiéu day dé xac dinh ti
1¢ giita keo va chat dong ran tot nhit. Tir d6 ding phuong
phap co hoc do d bén kéo va d6 bén udn. Phuwong phap chup
SEM nghién ctu bé mit tim MDF. Po su phat tan
Formaldehyde ciia mdu MDF tbt nhét bang may quang phd
UV-Vis tai budc song 412nm.

3. NOI DUNG NGHIEN CUU

Str dung keo PF thanh pham, bot gd va chit dong rin
Isocyanate dé ché tao van gb ép MDF kho. Bt gd duoc pha
tron v6i keo PF va chit dong rin Isocyanate theo cac ti 18
khac nhau va duoc dua vao may ép gd cao tin SM84H35.
Quy trinh ché tao van gd ép MDF dugc nhu sau:

y
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So dd 3.1. Quy trinh tao g6 ép MDF [1,2, 5-7]

Tién hanh chuan bi mu theo TCVN 7756-1:2007. Khao
sat do truong no theo chidu day sau 24 gid ngam trong nudce
theo TCVN 7756-5:2007 dé tim ra ti 18 keo : chat dong ran :
bot gd tot nhit. Po d6 bén udn, d6 bén kéo va su phat tan
Formaldehyde ciia mdu MDF t6t nhat tai Trung tam K§ thuat
Tiéu chuan Po luong Chét lugng 3 (QUATEST 3) — Puong
s6 1, Khu Cong nghiép Bién Hoa 1, tinh Dong Nai theo
TCVN 7756-6:2007, TCVN 7756-7:2007, TCVN 7756-
12:2007. Cau truc t& vi tim MDF duoc chup bing phuong
phép quét dién tir (SEM) tai Vién Cong Nghé Hoa Hoc — SO
1 Mac Pinh Chi, Phuong Bén Nghé, Quén 1, Thanh Phd HO
Chi Minh.

4. KET QUA BAN LUAN

4.1. Panh gia hiéu qua ciia keo Polyphenol Formaldehyde
urng dung trong san xuit gd MDF

4.1.1. Khio sat anh hwéng ham lwgng keo dén d9 bén
truong né theo chieu day tam MDF

Tién hanh qua trinh tao gd ép MDF véi ham lugng keo
thay d6i 1an luot 13: 5g, 10g, 15g, 20g, 25g. Thi nghiém dugc
thyc hién 3 1an véi cac diéu kién c6 dinh sau:

- Khéi lugng bot gd sir dung: 30g

- Khéi lugng chat dong ran: 5g

- Thoi gian khudy tron hdn hop (keo, chat dong ran, bt gd):
20 phat

- Thoi gian ép gd: 40s/mm chiéu day san pham, nhiét 6 ép
160°C.

- Lyc ép tao tdm gb: 5 HP

San pham gd ép MDF sau khi hoan tt s& duoc chuén bi
mau theo TCVN 7756-1:2007 va xac dinh do truong nd theo
TCVN 7756-5:2007.

Bang 4.1. Két qua dg truong né theo chiéu day mau MDF img véi
ham luong keo PF
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Hinh 4.1. D6 thi biéu dién anh huong ciia ham luong keo PF dén
do truong no theo chiéu day tam MDF
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Tir két qua bang 4.1 va hinh 4.1 ta thiy do truong né
ctia mau MDF giam dén khi ting ham lugng keo tir 5g dén
15g va it c6 su thay d6i khi ting ham lugng keo 1én 20g, 25g.
Khi ham lugng keo thap, bot gd cao thi keo khong du bao
phu va thim sau vao bot gd khién lwong bot gd du nhiéu,
nude dé dang tham uét vao bot gb 1am ting do truong no.
Khi tang ham lrong keo thi keo thAm w6t dan vao bot 20, tao
pha lién tuc g6 - keo, nudc khé thim uét vao sau bén trong
tam gd ép, do truong nd giam dan. Ta chon ham lugng keo
15g tng voi do truong nd 15.6% 1 phu hop nhét cho qua
trinh tao MDF vi MDF tao thanh c6 dé truong né thip dong
thoi ¢6 ham lugng keo phu hop, tranh lang phi keo trong qua
trinh san xuét va pht hop véi TCVN 7756-5:2007.
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4.1.2. Khio sat znh hwéng ham hrong chit déng rin dén
do bén trwong né theo chieu day tam MDF

Tién hanh qua trinh tao g0 ép MDF v6i ham lugng chat
dong rén thay doi lan luot la: 5g, 10g, 15g, 20g, 25g. Thi
nghiém duogc thyc hién 3 1an véi cac diéu kién cb dinh sau:

- Khéi lugng bot gb st dung: 30g

- Khéi lugng chat dong rén: 5g

- Thoi gian khudy trén hdn hop (keo, chit dong rin, bot
g0): 20 phut

- Thoi gian ép gd: 40s/mm chiéu day san pham, nhiét do
ép 160°C

- Lyc ép tao tim gd: 5 HP

San pham g ép MDF dugc xac dinh d6 truong né theo
TCVN 7756-5:2007.

Bang 4.2. Két qua dg trwong né theo chiéy day mdu MDF
wng voi ham luwong chat dong ran

Ham hwon Chiéu day | Chiéu day
hat dén €| miu truée miu sau | Do truong

Caataong | whingam | khingam

ran (gam) . .
5 9.25 1.56
10 9.25 15.6
15 8 9.3 16.3
20 9.3 16.3
25 9.3 16.3

Tir két qua bang 4.2 nhan thdy d6 truong nd ciia mau
MDF khéng c6 sy thay déi dang ké khi ting ham lugng chét
dong ran tir 10g dén 25g, dong thoi xuat hién hién tuong sui
bot khi cang nhiéu khi ting ham lugng keo 10g dén 25g.
Chon ham lugng chit déng ran 5g 1a phu hop cho qua trinh
tao MDF.

4.1.3. Anh hwéng cia ham lwong keo dén dd bén co
hoc tAim MDF

Do bén co hoc duoce xac dinh bao gém d6 bén udn (theo
TCVN 7756-6:2007) va d6 bén kéo vudng gbc mit van (theo
TCVN 7756-7:2007). Két qua nhu sau:

- Do bén udn: 26,0 Mpa

- Do bén kéo vudng goc mat van: 2,74 Mpa.

Dudi tac dung cua cac diéu kién ép bao gém nhiét do,
thoi gian, co ché hoat dong ctia may ép SM84H35 thi cac hat
keo luu dong va phan bd déu giira bot gd. Keo va chat dong
rin s& dugc dong ran triét dé tir tim tim MDF ra ngoai hinh
thanh lién két chat ché tao khdi composit hoan chinh. Tir 46
md dun udn va do bén kéo vudng goc mit van co gia tri cao.

4.1.4. Kha niing phat tin Formaldehyde ciia miu gb
MDF

Kha nang phat tan Formaldehyde cua tim MDF duoc
xéc dinh theo phuong phap chiét (Perforator). Formaldehyde
dugc chiét ra tir mau MDF bang cach ngam trong toluen dang
s6i, sau d6 chuyén vao nudc cat hodc nude di khir ion. Him
luong formaldehyde trong dung dich duoc xac dinh béng
phuong phap quang phd UV-Vis sir dung axetylaxeton, biéu
thi bang miligam formaldehyde trong 100g méu thir.

Két qua thu duoc 1a: 35.1mg/100g mau MDF.

Theo TCVN 7753:2007 vé van s¢i — van MDF thong
dung st dung trong diéu kién kho thi ham lugng
formaldehyde theo phuong phap chlet (Perforator) loai E2 <
30mg/100g miu. Két qua do miu cho thidy ham luogng

formaldehyde con ton du trong mau vugt qua tiéu chuin cho
phép la 5,19/100mg.

4.1.5. Céu tric té vi tim MDF (chup SEM)

Hinh 3.1. Hinh SEM d¢ phéng dai 1000

Mau MDF bot gb va keo PF ¢ ti 1¢ keo : chat dong ran =

: 1 dwoc chyp bang phuong phap quet dién tu (SEM) dé
nhan biét sy tuong hop gilta bot go, keo va chét dong ran [1,
2]. Két qua dugc thé hién & cac hinh 3.1 va hinh 3.2.

Céc hinh SEM cho thay kha ning tuong hop giira keo

PE va bot gd tuong di cao, hinh SEM c¢6 d¢ phong dai 3000
cho thdy cac hat bot gd phan bd kha dong déu. Tuy nhién, c6
sw xuat hién cac ranh khe nirt, c6 hién tugng von cuc. Nguyén
nhan c6 thé do thao tac phdi tron cac thanh phan chua dong
nhat.

5. KET LUAN

Nghién ctru dd hoan thanh cac muyc tiéu di dé ra 1a danh
gi4 hiéu qua cia keo Polyphenol Formaldehyde tong hop tir
tanin v6 keo 14 tram vao san xudt gb MDF. Ti 1& keo : chit
dong ran : bot gd =3 : 1 : 6 1a tot nhét va c6 do truong né
theo chiéu day thap nhét 1a 15.6%; do bén udn 1a: 26,0 MPa
dat tiéu chuén co 1y ctia van MDF theo TCVN 7756-6:2007;
do bén kéo vuong goc mat van la: 2,74 Mpa dat tiéu chuén
co ly cua van MDF theo TCVN 7756-7:2007; chu trac té vi
tam MDF dugc chup bang phuong phap quét dién tir ' (SEM)
cho thay kha nang tuong hop giita keo PE va bot gb tuong
dbi cao, dic biét hinh SEM c6 do phong dai 3000 cho thay
cac hat bot gd phan bd kha dong déu; két qua do mau cho
thdy ham luong formaldehyde con ton du trong miu vuot
qué tiéu chudn cho phép 1a 5,1 g/100mg.

Céc thong $6 nay déu dat theo céc tiéu chuén Viét Nam,
ngoai trir thong s6 kha nang phat tan formaldehyde ctia mau
26 MDF.

So sanh véi két qua nghién ciru ctia nhom tac gia Nguyén
Chin Duyn, Pai hoc Da Néng, thi dé tai nghién nay c6 két
qué tot hon nhu: ti 18 keo : chit dong ran : bot gd=3:1:6
¢6 d¢ bén udn cao hon 4.6 Mpa.

Ngoai ra, két qua cta dé tai da dugc ing dung vao san
xuét van ép MDF tai Cong Ty TNHH G Hanh Phiic (Happy
Furniture), Long Thanh, Pdng Nai.
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Pdnh gid hiéu qua cua keo polyphenol Formaldehyde ing dung trong san xudt g6 MDF

Diéu nay di cho thay dé tai c6 két qua kha quan va mo ra
tiém ning Ung dung rit 1on cua keo Polyphenol
Formaldehyde (PF) tong hop tir tanin vo keo 14 tram-ngudn
nguyén liéu doi dao trong nudc, han ché ngudn keo tong hop
tir nguyén liéu doc hai va ngudn keo nhap khau tir nude
ngoai.
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