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NGHIEN Cl’U SAN XUAT VAN DAM
SU’ DUNG NGUYEN LIEU GO CAY HONG VA KEO PMDI

Pham Vin Tién, Nguyén Hong Minh, Ping Pirc Viét
Vien Nghién curu Cong nghiép rung - Vién Khoa hoc Lam nghiép Viét Nam

TOM TAT

Cong nghiép san xuat van dim da va dang phat trién khong ngimg trong
nhitng thap ky qua. San phim van dam cong nghiép dang 1a nguyén liéu
thay thé gd xé trong san xuat d0 ndi that va xdy dung. Hién nay, trén thé
giéi dang co6 xu hudng méi trong nganh cong nghiép sin xuat van dam
nhdm sir dung nguyén lidu tir nhitng nguyén vét liéu nhe nhung van giir
duge d6 bén va do thim my cia van. Loai cdy gd hong (Paulownia
tomentosa) duoc biét dén véi toc do sinh truong nhanh va khéi luong thé
tich thip khoang 350 kg/m’ co thé tré thanh nguyén lidu tiém ning cho
cong nghiép san xuit van dam. Trong nghién ctru nay, van dim dugc san
xuit tir dim cdy gd hong duoc trong tai phia Tay nudc Pirc va dim gd cong
nghiép sir dung keo gbc isocinate. Dam gb hong duge tron theo ty 1& 100%,
66%, 33%, 0% cing véi v6i dam gd cong nghiép nham danh gia kha ning
anh huong dam gd cdy hong téi tinh chét co 1y cua van. Van dim duoc
san xudt tai phong thi nghiém truong Pai hoc Goettingen, CHLB Dt véi
cAp khéi lwong thé tich 1a 350 kg/m® 500 kg/m’ 650 kg/m’. Nghién ctru s&
sir dung tiéu chuan EN 310, EN 317, EN 319 ciia Chau Au 4p dung cho van
nhan tao dé xac dinh tinh chit co Iy ciia van nhu modul bién dang, modul
dan hoi, d6 bén déan dinh cua keo, dd hit nude va treong nd.

Tre khéa: Van dam,
g0 hong, Paulownia
tomentosa

Particleboard production from Paulownia tomentosa wood using PMDI
adhesives

Paulownia tomentosa tree is known as an adaptable species that has a very
high growth rate compared with other plantation species and low density
350 kg/m’. This species can be potentially raw material for particleboard
industry. In this study, particleboard produced from Paulownia wood

Keyword: Particleboard, particles and industrial particles using isocianate-adhesives. Paulownia

Paulownia tomentosa, wood particles were mixed the propotion 100%, 67%, 33%, 0% with

wood particles industrial wood particles aiming to evaluate the impact of Paulownia wood
particels on the properties of particleboard. There were 3 board density
levels including 350 kg/m’ 500 kg/m’ 650 kg/m’. The mechanical and
physical properties of particleboard including modulus of rupture (EN
310:1993), modulus of elasticity (EN 310:1993), internal bond strength (EN
319:1993), thickness swelling and water absorption (EN 317: 1993), natural
weathering (EN 927-3 2006), artificial weathering (EN 927-6 2002) were
evaluated.
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I. DPAT VAN BE

Van dam va cac vat liéu gb composite dang
duoc st dung rong rai trén toan cau. Cong
nghiép gd composite bao gdm cac san phim
nhu van dan, van dam, van soi, trong d6 van
dim dinh hudng dang chiém vi thé quan
trong trong nén kinh té cta cac qudc gia. San
luong san xuét van dim van ting trudong bén
vitng v6i tong san luong vao khoang 35 triéu
mét khdi nam 2012, theo sb liéu cua td chire
nong nghi€p va luong thuc (FAO, 2012).
Bén canh d6, dung trudc nhu cau mo rong
nguyén liéu cho nganh cong nghiép san xuét
van dim viéc nghién ctru gb cua nhing loai
ciy co toc do sinh trudng nhanh, khdi lugng
thé tich thip c6 thé tai ché, than thién véi
moi truong va nhitng ddc tinh wu viét khac
dang duoc chi y dén.

Cay hong duoc biét dén 12 loai ciy c6 do ting
truong nhanh so voi nhitng loai cdy iy gb
khac. Vi diéu kién dat dai khi hau thich hop,
ciy c6 thé dugc thu hoach sau 4 dén 7 niam.
Gd cay hong thang thd, mau sang, it mat, nhe
v6i khoi luong thé tich thap khoang 350
kg/m® (Akyildiz and Kol, 2010). Bén canh do,
gd hong it c6 khuyét tat, do 6n dinh gd cao,
d6 dan dién va nhiét thap, it bi méi mot. Vi
nhiing dic tinh nhu vay, g hong sé& 1a vat lidu
tiém niang cho nganh sin xuit van dim c6
trong lugng nhe va chit lugng cao (Barton
et al., 2007).

IL VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nguyén ciru

- Dam gd hong

- Dam gb cong nghiép

- Keo gbc isocyanate pMDI (Polymeric
Diphenylmethane Diphenylmethane) véi ham
luong kho 100%.
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2.2. Phuwong phap nghién ctru

2.2.1. Phwong phadp khdo nghiém: xdc dinh,
lwa chon cdc théng sé coéng nghé phu hop
cho quy trinh sin xudt vin diam. Tinh todn va
thiét ké quy trinh thi nghi¢m

Céc thong s6 cong nghé nhu khdi lugng thé
tich, luong dam, lugng keo, do am, thong )
ép da duogc tinh toan va lgya chon. Do am cua
dam gb dugc sdy téi 4-5% sau d6 duoc bao
quan trong tai bong kin. Trudc khi ép van,
diam gd phai duoc do lai bang may do d6 4m
MC 30 Sartorius AG tai truong dai hoc
Goettingen. Keo pMDI dugc tron vdi nudc
bang may khudy keo trong 3 phat. Sau do
dung dich keo dugc cho vao trong hdp phun
clia may phun keo dang trong quay, dung dich
keo s& dugc phun dudi dang swong 1én trén bé
mit dim gd. Dam gd sau khi tron keo dugc
dua vao 1 khuon gd c6 kich thude (50x Ocm)
va duoc ép ngudi bang may ép thuy luc dé tao
tham dam. Tham diam sau d6 dugc dua lén
may ép nhiét va dugc ép véi nhiét do 210°C,
luc ép 200 bars, thoi gian ép la 240 giay.

Béang 1. Thong so cong nghé san xuat van dam

Kich thwéc van (mm) 470 x 470 x 16
Kich thwéc thye té (mm) 470 x 470 x 16
Thé tich cta 1 tAm van (cm® 3534

Khéi lwong thé tich van (kg/m°) 350, 500, 650
Nhiét do ép (°C) 210

Ap lwc ép (bar) 200

Thoi gian ép (gidy/mm) 15

Téng th&i gian ép (giay) 240

Loai keo pMDI

Trong nghién ctru nay kich thudc cuia van dam
dugce san xuat 1a: chidu dai x chiéu rong x
chidu day (470x470x16mm) véi 3 cap khbi
luong thé tich la 350kg/m’, 500kg/m’,
650kg/m>. Tai mdi cip thé tich co 4 loai van
duoc san xuat voi thanh phan bao gdm: 100%
dam gb hong, 63% dam gb hong, 33% dam gob
hong, 100% diam gb cong nghiép.
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Bang 2. Thanh phan cu tao ctia van

Khéi lwong thé tich

Thanh phan cta van

100% dam g& hong

350 kg/m®

66% dam gb hoéng, 33% dam gb cong nghiép

33% dam gb héng, 66% dam gb cong nghiép

100% dam gé céng nghiép

100% dam g& hong

66% dam gb hoéng, 33% dam gd cong nghiép

500 kg/m®

33% d&m gb hoéng, 66% dam gd cong nghiép

100% dam gé céng nghiép

100% dam gé hong

650 kg/m®

66% dam gb hoéng, 33% dam gb cong nghiép

33% dam gb héng, 66% dam gb cdng nghiép

100% dam gb céng nghiép

2.2.2. Phwong phdp xdc dinh tinh chit co ly
ciia vdn dim theo tiéu chuin EN 310

Tinh chit co ly ctia van dam dugc xéc dinh
theo tiéu chuadn EN 310 : 1993. Mau van
dugc cit v6i kich thuéc hinh chir nhat 1a
390 x 50mm. MAu van sau khi cit s& duoc
dit vao phong tiéu chuan véi do am (65 + 5)%
va nhiét d6 (20 + 2)°C dé dat d6 am can
bang. Tinh chit co 1y cua van sé& dugc xac
dinh bang may co 1y Zwick/Roell Company,
Goettingen. Céac théng sé dugc diéu chinh
dé thoi gian miu bi pha v& trong khoang
(60 + 30) giay.

Modul uén tinh cia miu duoc tinh toan theo
cong thirc sau:

MOR =3><Fmax><11
2xbxt?

Trong do:
1;: Khoang cach giita 2 diém dat mau (mm);
b: Chiéu rong cia mau (mm);
t : Chiéu day cia mau (mm);
Fiax : Luc pha v (N);

Modul dan hdi cua mau duge tinh toan theo
cong thirc sau:

113X(F2_Fl)

MOE =
4xbxt*x(a,—a,)

1: Khoang cach giita 2 diém dit mau (mm);
b: Chiéu rong ctia mau (mm);

t : Chiéu day cia mau (mm);

F, - F,: Do tang luc (N);

a, - a; : PO vong tai diém giira 2 ddu mau vén;

2.2.3. Phwong phap xdc dinh dg bén ddn
dinh cua keo theo tiéu chuan EN 319

Mau thtr duge cit theo kich thude 50x50mm,
sau d6 2 bé mat cua mau duge dan voi 2 dau
kep bang thép bang keo dong rin ngudi. Sau
d6 mau duge dua 1én may co 1y Zwick/Roell
Company, Goettingen. May s€ st dung luc kéo
2 dau kep bang thép theo 2 hudng ngugc nhau
dé xac dinh do bén dén dinh ciia keo. Ché do
ctia may dugc diéu chinh dé thoi gian kéo nam
trong khoang (60 + 30) giay.

Theo tiéu chuan EN 319:1993 d6 bén dan dinh
cta keo dugc tinh theo cong thuc sau:

F

f — max

" axb
Véi: Luc kéo (N)

Chiéu rong ciia mau (mm)
Chiéu day ctia mau (mm)

3739



Tap chi KHLN 2015

Pham Vén Tién et al., 2015(1)

2.2.4. Phwong phap xdc dinh dj truong no va
hiit nwde ciia vén theo tiéu chuin EN 317

Do truong né 14 mot trong nhitng tinh chat
quan trong can dwoc danh gia trong cong
nghiép san xut van dam, boi nude va dd Am
c¢6 anh huong tryc tiép dén tinh chit va do bén
cia van dim. Theo tiéu chuidn EN 317:1993
mau dugc cit theo kich thudc 50x50mm, sau
d6 mau dugc ngdm ngap toan bo trong nudc
lanh tai nhiét do (20 = 2)°C va do pH = 7+1.
Cac mau khi ngdm trong nudc phai dé toan bo
bé mait tiép xtic v&i nude, tranh dé cac mau
dinh vao nhau. Hon nita phai dam bao mau
dugc ngdm cach bé mat nudc toi thiéu 2,5cm.
Khi thoi gian ngdm mau két thiic, mau duoc
lay ra khoi nudc va phai do chiéu day ngay sau
d6. Po chiéu day ciia mau doi hoi may do co
d6 chinh xac té1 0,01mm.

D¢ truong nd cua mau dugc tinh toan theo
cong thirc sau:

tz _tl
t,

TS = x 100

Trong d6: t;: Chiéu day ctia mau trudc khi ngdm

nudc (mm)
ty: Chiéu day ctia mau sau khi ngdm
nudc (mm)

D9 hit nude cuia mau duge tinh todn theo cong
thirc sau:

wxloo
M

1

WA=

Trong d6: m; Trong lwong ctia mau trude khi
ngam nudc (mm)
m, Trong luong ctia mau sau khi
ngam nudc (mm)

11 KET QUA NGHIEN CUU

Trong phan két qua nghién ctru s& thé hién két
qua cua dé tai dong thoi c6 so sanh chat luong
clia van trong nghién ctru nay vdi tiéu chuan
DIN EN 312:2003. Theo tiéu chuan 312 chat
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luong van dam phai dap ung nhimng tiéu chuan
nay trude khi duoc xuét ra khoi nha may san
xuat. Tiéu chuin c6 dua ra cac mirc phan loai
cu thé nhu sau:

Van st dung cho muc dich chung dwéi diéu kién

P1 kho rao

p | Van st dung cho sén xuat ndi that dudi diéu kién
kho rao

P3 | Van khong chiu luc st dung dwéi didu kién am wét

P4 | Van chiu lwc st dung dwdi diéu kién kho rao

P5 |Van chiu luc str dung dwéi didu kién dm wét

P6 | Van chiu lwc tai lon dwoi didu kién kho rao

P7 | Van chiu lyc tai I&n dwai didu kién dm wot

Bang 3. Tiéu chuan cho van dim c6 chiéu day
tor 13mm dén 20mm

I\_/(;?\I [N“lnn? gz] [N“lnn? :12] d?‘?‘ :'?';Zh "‘,‘?‘3"9
[N/mm~] né [%]
P1 11 - 0.24 -
P2 13 1600 0.35 -
P3 14 1950 0.45 14
P4 15 2300 0.35 15
P5 16 2400 0.45 10
P6 18 3000 0.5 14
P7 20 3100 0.7 8

3.1. Tinh chit co' Iy ciia van dim

Tinh chat co 1y ciia van dim dugc san xuét tir
diam gd cay hong va dim gb cong nghiép duoc
thé hién trong biéu do 1.

Nhin tir biéu dd 1 c6 thé thdy van diam duogc
san xuat tir 100% nguyén liéu dam gd hong co
modul udn tinh t&t nhit. Van diam voi khéi
luong thé tich 500kg/m® dugc san xudt tir
100% dam gb hong c6 chi s6 modul uén tinh
tuong duong voi van dim c6 khdi lugng thé
tich 650kg/m’ cong nghiép 100. Cung loai van
c6 khdi luong thé tich 650kg/m’, modul uén
tinh cua van duoc san xuat tir 100% dam gd
héng 14 35 N/mm? cao hon gip 2 lan so véi
van dugc san xuit tr 100% dam gd cong
nghiép 1a 17 N/mm’.
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Modul uén tinh
40
35 T
30
25
=
20
£
-
= 15
10
5 4
0 -
Gd Gd Gd Dim  G& Gd Gd Dim Gd Gb G&  Diam
héong hong hong cbdng hdng hdng hdng cdng hdng hong hong codng
= MOR 100% 67% 33% nghiép 100% 67% 33% nghiép 100% 67% 33% nghiép
350 350 350 350 500 500 500 500 650 650 650 650

Biéu d6 1. Modul bién d

Biéu d0 1 da chi ra rang dim gb hong c6 anh
huong dang ké dén modul uén tinh cia van.
D6i véi ca 3 cap do khdi luong thé tich
350kg/m®, 500kg/m’, 650kg/m® modul udn
tinh cia van tang dan khi lwong phan trim
ctia dim g6 hong trong véan tang dan tir 0%,
33%, 66% dén 100%. Bén canh d6, modul
ubn tinh van ting dan khi khéi luong thé tich
clia van tang, hién tuong nay cling giéng nhu

ang cua mau van ddm

cac loai van dam san xuét théng thuong khac.
Do 16n cia modul udn tinh phu thudc vao
cuong do bé mit van béi vi img sudt udn tinh
cao hon tai bé miat van (Kelly, 1977). Ty 1¢
gitta do dai va do rong cua dim go ciing anh
huong 16n dén modul uén tinh cia van (Post,
1961). Van dam véi dam gd co ty 1é do dai va
do rong cao s& dan dén modul udn tinh cao
(Kelly, 1977).

Modul dan hdi
5000
4500
4000
3500
~ 3000 P7
£
2500
g“ 2000
P2
1500
1000 -
500 A
0 -
Gd  Gb GO Dim Gb GO GA Diam G6 GO GO  Dim
B MOE héng hong hdng c¢dng hdéng héng héng céng hdng hoéng hdéng cdng
100% 67% 33% nghiép 100% 67% 33% nghiép 100% 67% 33% nghiép
350 350 350 350 500 500 500 500 650 650 650 650

Biéu do 2. Modul dan hoi ciia mau van dam
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Nhitng anh hudng cta dim gb hong tdi modul
dan hodi cua van diam duoc thé hién tai biéu
dd 2. Gidng nhu xu huéng ciia modul udn tinh,
phan trim diam gd hong trong van anh hudng
dang ké dén modul dan hoi cua van diam. Tai
ca 3 cip do khdi luong thé tich 350kg/m’,
500kg/m’ va 650kg/m’, van voi 100% dam gd
hong c6 modul dan hdi cao nhat. Nguoc lai,
van véi 100% diam gd cong nghiép c6 modul
dan hoi thap nhét.

Dua trén tiéu chuin EN 312:2003 c6 modul
udn tinh tbi thiéu cho cac loai van dam su
dung v6i muc dich thong thuong, van sir dung
cho dd néi thét, van chiu lyc véi diéu kién 4m
w6t 1an luot 1a 11, 13, 15 N/mm?. Trong khi
d6, modul dan hoi tbi thiéu cho cac loai van
ddm st dung trong nha va van chiu lyc dudi
diéu kién am uét lan lugt 1a 1600 va 2400
N/mm?. Qua ca 2 biéu dd s6 1 va sb 2 loai van
dam vé6i khdi lwong thé tich 500kg/m” ¢6 chira
33% dam g hong c6 thé dép tmg loai van P2.
Bén canh d6, van dam véi khoi lugng thé tich
650kg/m’ co chita 33%, 66%, 100% dap tmg
duoc tiéu chudn cao nhit P7 danh cho van
dam, trong khi d6 van vdi 100% dam cong
nghiép thi khong dap tmg dugc tiéu chuan nay.

3.2. P bén dan dinh ciia van dim

D6 bén dan dinh ciia van dugc kiém tra qua
tiéu chuan EN 319. May thir s& ding luc
vudng goc voi bé mat ciia van, mau van s&
dugc kéo dén khi bi pha vd dé tinh toan luc
pha hiy 16n nhat 1én bé mat van N/mm?* Két
qua kiém tra do bén dan dinh duoc thé hién
trong biéu d6 3. Qua biéu do 3, c6 thé thiy rd
tai ca 3 cip khdi luong thé tich 350 kg/m’,
500 kg/m® va 650 kg/m’, dam g& héng c6 anh
huong 16n dén d6 bén dan dinh bén trong van.
Do bén dan dinh cua van san xuét tr 100%
dam g hong cao gip 4 lan d6 bén dan dinh
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clia van san xudt tr 100% diam gb cong
nghiép. D6 bén dan dinh cia van san xuat tir
100% gd cong nghiép vai khéi lugng thé tich
650kg/m’ 1a 0,46 N/mm” bang voi gia tri cia
van san xuat tr 67% dam gd héng véi khoi
lwong thé tich 350kg/m’ va thap hon nhidu voi
van san xuat tir 100% dam gb hong véi khoi
lwong thé tich 350kg/m’. Piu nay chimg to
van ddm san xuét tir dim gb hong c6 do bén
dan dinh vuot trdi so v6i van dim san xudt tir
dim gd coéng nghiép. Hién twong ndy cé thé
giai thich gb hong 1a loai gd c6 khéi luong thé
tich thip 350kg/rn3 va mém nén dudi lyc ép dé
dat dén khdi lugng thé tich cao hon, din dén
do lién két va tiép xtic giita cac bé mat dam gd
t6t hon so voi dam gb cong nghiép.

Dua trén tiéu chuan EN 312:2003 d¢ bén dén
dinh tdi thiéu cho van dim sir dung v61 muc
dich chung P1, str dung lam dd ndi that P2, su
dung cho muc dich chiu luc duéi diéu kién 4m
uét lan lugt 1a 0,24, 0,35, 0,45 N/mm”. Tat c4
céc loai van déu dap tng duoc tiéu chudn Pl
ctia EN 312, chi ¢6 van san xuit tir 100% dim
b cong nghiép khdi lugng thé tich 350 kg/mm’
khong déap tmg duoc dicu kién nay.

Tir nhitng nghién ciru trude day da chi ra rang
c6 nhiéu yéu t6 anh hudéng dén do6 bén dan
dinh ciia van nhu: kich thudc dam, khéi lwong
thé tich, ham lugng keo dan, diéu kién ép
(Kelly, 1977). Tuy nhién, lai khong c6 mdi
quan h¢ nao gitra mat do dam 16p 161 cua van
va do bén dan dinh cta véan (Vital ef al., 1974).
Ham luong wax ciing 1a yéu t6 anh hudng
khong tot téi chat lugng dan dinh cua van
(Stegmann and Durst, 1964). D6 4m cua dim
cao cling can tr¢ qua trinh tuong tac hda hoc
ctia keo dan trong giai doan ép nhiét, diéu nay
s& anh huong truc tiép toi d6 bén dan dinh cua
van dam (Heebink ef al., 1972).
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D6 bén dén dinh
2.50
2.00
w150
€
£
-
=
1.00 p7
P1
0.50 -
men31ovA0 T T R P
GO GO GO Ddm GO Go G6 Dam GO GO GO Dam
héng hong hong cbdng hong hoéng hdng codng hodng hong hdng cbng
100% 67% 33% nghiép 100% 67% 33% nghiép 100% 67% 33% nghiép
350 350 350 350 500 500 500 500 650 650 650 650

Biéu do 3. Bo bén dan dinh cua mau van dam

3.3. P§ trwong né va hit nwée ctia van

Do 6n dinh kich thudc 1a mot trong nhing yéu
t0 quan trong trong san xudt van dam. DJ
truong n¢ theo chiéu doc cua van dam thong

thuong cao hon so véi gd ty nhién. P9 truong
nG clia van dam thudng nam trong khoang tir 5
dén 30% (Medved et al., 2001).

Dim  Gb Go Go

Go Go Go

% Do treong no
16
» P4
14
12
10
8 » P7

héng hong hdng cong hoéng hdong hong
100% 67% 33% nghiép 100% 67% 33%
350 350 350 350 500 500 500

24 giy
M72giv
Dim G& G&6 Gb Dim
cong hong hong hoéngi cong
nghiép 100% 67% 33% nghiép
500 650 650 650 650

Biéu d6 4. Do truong nd ciia van dam sau khi ngdm nude 24 gio va 72 gio
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D6 truong nd ciia van ddm sau khi dugc ngdm
nudc 24 gid va 72 gid duoc thé hién tai biéu
dd 4. Két qua trén biéu d6 chi ra riang khong ¢
mdi quan hé gitta d6 trwong nd cia van voi
khdi lugng thé tich van. Tuy nhién, gidng véi
cac gia tri modul udn tinh, modul dan héi va
d6 bén dan dinh, phan trim dam gd hong anh
huong dang ké dén do truong nd ciia van. Van
duoc san xuét tir dim gd hong c6 do én dinh
kich thuée tét hon so v&i van dugc san xuat tir
diam gb cong nghiép. Tai ca 3 cip khdi luong

thé tich 350kg/m’, 500kg/m’ va 650kg/m’, do
truong nd cla van san xuét tr 100% diam gd
hong chi 1a 4%, trong khi d6 ciia van san xut
tir 100% dim cong nghiép 13 8%. Diéu nay
chimg t6 dim gd héng c6 anh huéng 16n dén
d6 6n dinh kich thudc cta van dam.

Déi chiéu voi tiéu chuan EN 312, d6 truong
né t6i da danh cho van chiu lyc duéi didu kién
am u6t 13 10%. Vi tiéu chi nay, tat ca cac loai
van san xuat tir dim gb héng va dim g cong
nghiép déu dap umg dugc.

% Do hat nuwéc

160

140

wl ] !

80 -

|

40 -

20 A

Gb Go Gb Dim  Gb Gb
héong hong hong cong
100% 67% 33% nghiép 100% 67%

350 350 350 350 500 500

hong hong hong

L i
L ,
24 gio
W72 gity
G Dim  Gb Go Gb  Di3m
cong hoéng hoéng hongi cong
33% nghiép 100% 67% 33% nghiép

500 500 650 650 650 650

Biéu do 5. b6 hut nudc cua van dam

D¢ hit nude cta van sau khi duge ngadm trong
nudc 24 gio va 72 gid duoc thé hién tai biéu do
5. Két qua trén biéu do cho thay c6 mbi lién hé
gitra khdi lugng thé tich van va do hut nudc.
Tai cap khdi lugng thé tich 350 kg/m’, o hut
nudc ctia van co gia tri tir 50% dén 100% sau
khi ngdm nuéc 24 gid va c6 gia tri tir 80% dén
120% sau khi ngdm nudc 72 gio. Mat khac, tai
cap khéi luong thé tich 650 kg/m’, do hut nude
cia van chi tir 18% dén 39% sau khi ngim
nude 24 gio va tir 25% dén 58% sau khi ngdm
nudc 72 gio. Pidu nay chimg to rang van co
khdi lugng thé tich cang cao thi hiit nudc cang
it va co thé duoc giai thich 1 voi khéi lugng thé
tich cao thi s& khong c6 nhiéu khoang tréng bén
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trong van nén kha nang hat nude sé giam (Vital
et al., 1974). Nhiing khoang tréng nay thuong
ton tai trong van c6 khdi lugng thé tich thap,
khoang trong sé& tao didu kién cho nudc dé dang
di vao bén trong van dan dén hién tugng truong
nd va hit nuéc manh (Loh et al., 2010). Tuy
nhién, khong cé mbi quan h¢ gitra khéi luong
thé tich van va do truong nd van (Istek and
Siradag, 2013). Kich thudc va hinh dang dam
co tac dong dén do truong nd van (Kelly,
1977). Chiéu dai dam c6 tac dong dén do 6n
dinh kich thudc van (Kelly, 1977), tuy nhién
khong c6 méi lién hé giita do truong nd clia van
v6i chiéu rong cua dim gd (Stewart and
Lehmann, 1974).
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Bén canh d, tai cap khdi luong thé tich 500 kg/m’
loai van ngam nudc 24 gio, do hat nudc cua
van dugc san xuat tir 100% dam gd hong 1a 20%
thap hon nhiéu lan so v6i van duoc san xuat tir
100% dam gb cong nghiép voi do hit nudc 1én
dén 70%. Cung loai van ngam nudc 24 gid
nhung tai cip khdi luong thé tich 350 kg/m?,
dd hut nuéc cia van 100% diam gd cong
cong nghiép 1a 100%, trong khi d6 d9 hut
nude ciia van 100% diam gd hong chi 1a 50%.
Diéu nay cho thiy nguyén liéu dim gd héng
anh huong dang ké dén do hat nude cia van
dam.

Keo dan sir dung trong nghién ctru nay la pMDI
(Polymeric Diphenylmethane Dissocyanate)
dang dugc st dung rong rai trong nén cong
nghiép san xuat van dim bai d6 bén mang keo
va do tuong tac hda hoc cao (Rowell, 2005).
Keo pMDI c6 d6 phan cuc va d6 nhét thap dan
dén tuong tac hoa hoc nhanh. Hon nita, pMDI
con c¢6 thém nhitng dic diém wu viét nhu
polyme hoa nhanh va chong am tbt (Frazier,
2003). Trong nghién ctu nay, lua chon ham
luong keo 1a 8%. Hau hét tat ca cac nghién
ctru trude day déu cho rang ham luong keo c6
tac dong tryc tiép tdi tit ca cac tinh chit cua
van dam (Kelly, 1977). Nhiéu nghién ctru vé
van ddm st dung keo Ure-formaldehyde véi
ham luwong tlr 2 - 12%, va tinh chét co 1y cia
van nhu modul uén tinh va modul dan hdi chi
tang nhe khi ham lugng keo duogc tang trén 5%
(Shuler, 1974). Mot nghién ctru khac co st
dung keo Phenol-formaldehyde cho rang ham
luong keo khong co tac dong dén tinh chat cia
van khi luong keo dugc sur dung qua 12%
(Clad, 1967). Trong mot tai liu cua Frazier,

TAI LIEU THAM KHAO

dé xuét luong keo pMDI sir dung tdi da chi tir
6 - 8% cho céc loai gb kho (Frazier, 2003).

Trong keo pMDI c6 nhém hop chat N-C=0
(NCO), nhém nay duoc coi 1a rat d& tham gia
cac phan tmg hoéa hoc. Nhém NCO c6 thé
phan tng véi nude trong qué trinh dong rin
cua keo.

Trong trudng hop, d6 4m cua dam gd 1a 4% thi
lugng keo dugce st dung 1a 8% (Frazier, 2003).
Do 4m thép c6 thé dan dén d6 dan trai cia keo
bi giam di, dong thoi giam chat luong dan dinh
cia van dam (Clad, 1967) Bdi v6i van dim
san xudt thong thudng thi d6 4m dam duoc siy
dén 4% (Frazier, 2003).

IV. KET LUAN

- Dam g cdy hong c6 thé trd thanh nguyén
liéu tiém nang cho nganh san xuat cong nghi¢p
van dam.

- Hau hét cac loai van duoc san xuat bang
nguyén liéu dam gd hong dap ng duoc tiéu
chuan EN 312:2003 va c6 tinh chét tét hon so
v6i van duoc san xuat tir nguyén liéu diam
cong nghiép.

- Van dam duogc san xuét tr 100% dam gb
hong, sir dung keo pMDI va son phii bé mit c6
thé dugc sir dung cho céc trng dung ngoai troi.

- G& cay hong véi khéi luong thé tich nhe
350 kg/m’ 13 nguyén liéu tiém ning cho céc
nguyén curu vé vat liéu nhe nhung c6 do bén cao.

- Pé xuat thém nhiing nghién ciru vé gd
hong 1am nguyén liéu cho cac san pham van
nhan tao khac nhu van dan, van so¢i, van
dam dinh hudng.
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