KHOA HOC CONG NGHE

l NGHIEN CUU ANH HUGNG CUA THOT GIAN XU LY
HOA MEM ROM VA TY LE PHGI TRON DAM ROM,
DAM G0 BEN CHAT LUONG VAN DAM HON HOP GO
KED TAI TUONG VA ROM

Tran Van Chit

TOMTAT

Muc dich ctia dé tai nay 1a nghién cim aoh huong cia ché dé xir Iy héa mém rom va ty 1é phéi tron gita dam
rom, dam gé dén chit lugng van dam hdn hop gé Keo tai trong, rom lia. Van dam hén hep duore sir dung
trong san xuit dé moc thong dung. Nguyeén liéu rom dugc 1dy méu tai huyén Chuong My, thanh phé Ha Néi
va g Keo ta1 tupng duoc 1y mau tan huyeén Ba VA, thanh phé Ha Noi. Van dam thiét ké trong thi nghiém Ja
loai vAn dam 3 16p véi ty 1¢ két cau clia van dam la 1:3:1. Chiéu day van dim 18 mm. Khéi luong thé tich van
dam 0,7 g/cm®. Kich thudc van (chua doc canh) 1a: 800 x 800 x 18 mm. Keo dan dwoc sit dung 14 keo ure -
fomandehyt ciia Hang Dynea va keo MDI cua Cong ty Casco, véi ty 1é keo 16p 18i 12% va lép mat 14%. Cac
tham s6 cong nghé du vao dugc qui hoach thyc nghiém: thon gian xir ly héa mém la 15, 30, 45, 60, 75 phiit &
nhiét do 100°C. Ty 1¢ pha tron gitta dm rom va dam go Keo tai tuong theo phan tram 14n luot 13 10, 20, 30,
40, 50%. Két qud nghién ctru chi ra ring: didu kién cong nghé t8i wu cho ép van 1a: théi gian xUr ly héa mém
rom 12 46,12 phut, ty lé pha tron giira dm rom va dam gé Keo tai tuong 29,85%. Cac thong sé ky thuat cua
vén ¢6 thé dat cuémg dd udn tinh (MORY): 14,64 MPa, cirdmg d6 kéo vuong géc (TB): 0,382 MPa, ty 12 truong
né& chiéu day (TS): 8,83%, ty trong van: 0,7-0,73 g/cm’.

Tu khéa: Rom, g6 Keo tai hromg, van dim hén hop, cudng do uon tinh (MOR), cudng dé kéo vuong géc (IB),

Wy I¢ truomg né chiéu day, ¥ trong vén.

1. AT Vi BE

Cong nghé sin xudt van nhan tao trén thé gidi
noi chung va Viet Nam néi riéng dang rat phat trién.
Cic san phdm van nhan tao 1a mét trong nhimg san
pham dem lai gia tri kinh t& cao cho nganh kinh té
qudc dan. Hién nay, cong nghé san xudt van nhan tao
d4 tao ra nhimg loai van chat hrgng rat cao va dugc
sir dyng rong réi lam nguyen liéu trong xay dung, dé
mc va thiét ké néi that. Tuy nhién, mot kho khin
cho cong nghé san xudt van nhan tao la nguén
nguyén liéu ngdy cang khan hiém. Do d¢6 dé dap img
yéu cdu cho san xuit, ching ta bit budc phai sir
dung tiét kiém nguyén ligu hogc chuyén huéng sang
str dung hdn hop céc loai gb hoc hén hop nguyén
héu gb véi cac ngudn phé liéu cia ché bién gé, phé
liéu nong nghiép, nhi: mun cua, phoi bao, dau mau
g6, rom, ra, triu, v6 day, than cay day, vé lac, ba mia,
than cay siy,..Viét Nam la mot nuéc nong nghiép co
nén van minh lia nuéc lau doi. Theo bao céo cua
Téng cuc Théng ke, san luong lua ca nam 2013 uoc
dat 44,1 triéu tdn, tang 338,3 nghin tdn so v&i nam
2012. Dén mua thu hoach luong rom co6 khé: luong
rat Ion. Cho dén nay, rom ra van la chat dét chu yéu

' Truémg Pai boc Lam nghiép
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dung dé dun ndu & nhiéu ving néng thén. Rom con
14 nguyén liéu dé san xuit ra nhing vat dung sinh
hoat, ché bién 1am van ép dé san xuit dé néi that,
lam tudng ngan thay thé cho gé. Trong vai nim gin
day & Viet Nam, da c6 nghién ciru dé xir ly rom, rg,
trau thanh ethanol - nguén nhién liéu sinh hoc thin
thién moi trudng thay thé cho xang dau [6], (7). Co
thé ndi rom, ra 12 nguén ta nguyén rit quy gi
Nhung nay di c6 nhiéu ngusi da quén mat gia tri clia
né trong cudc song. Viéc dét rom, ra sau mdi vu thu
hoach dang 14 hién tuong phd bién & nhiéu nar, vira
géy 6 nhiém moéi truémg vira hét sirc lang phi.

Viéc két hop gitra rom va dam gé @€ sin xuat
van dam sé md ra mot huong méi kha quan hon
trong nganh céng ngh¢ ché bién gb. Trén thé gidi
trong nhiéu nam qua, cic nha khoa hoc da nghién
ctru va tao ra nhiéu Joai van nhan tao tir hon hop gé.
Tuy nhién, cac thong tin ching ta thu duge déu hét
sic chung chung va khéng thé 4p dung ngay duec
vao san xudt. O Viét Nam chiing ta, trong 20 nam tré
lai day cang da c6 nhiéu nhz khoa hoc nghién ctu vé
cong nghé ndy. Cac nghién ciru ndy da két luan cac
tinh chdt cua rom vé co ban cing dap ung yéu ciu
ctia nguyén liéu soi thyc vat 1am van nhan tao. Tuy
nhién, khi nghién ctu sir dung nguyen liéu méi vao
san xuat van nhan tao, ching ta khong thé chi can cir
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vao mét sd tinh chidt co ban dé néng voi ap dung
ngay vao sin xu#t ma cin phii c6 cic nguyen ciu
tri¢t dé tir dac diém nguyén liéu, cong nghé va cic
didu kién dura vdo san xudt. C6 nhu viy, méi dam
bao, dap tmg yéu ciu ciia cong nghe hien dai va phi
hop véi didu kién san xudt.

Vi vay, muyc tiéu nghién ciru 13 xac dinh anh
huong ciia ché d6 xit Iy héa mém dam rom va ty l¢
phdi trén dim rom, dam gd dén chit lugng van dam
hén hop dam gé Keo tai tuong va dam tir rom laa.

2. VAT LIEU VA PHUDNG PHAP

2.1. Nguyén liéu ding trong thi nghiém

2.1.1. Nguyén ligu

2.1.1.1. G3 Keo tai trong

Gd dung trong nghién ciru 12 gd Keo tai twong co
tudi 89, khai thac tai huyén Ba Vi, thanh phd Ha Noi
[4].

Dic diém cdu tao clia gé Keo tai tugng:

- Dic diém ciu tao tho dai: GO 16i ¢6 mau pau
héng dén nau den, d6i khi thiy mau nau canh gian
hoZc nau xam, phan biét ro v6i gb giac c6 mau vang
tia @én mau vang rom. Thé gd thuémg thing, dai khi
thdy thé xo4n. B& mit khd min vA déng nhét; thinh
thoang thdy cé cic gidi soc do cé cAc giai mau sAm
chay doc, gd c6 tinh phin quang; mach g kha lén
dén I6n va c6 thé thdy ro bing mét thuong; té bao mé
mém dgc khong cé nhiéu; tia gd nho, khé quan sat
timg tia bing mét thuomg; gd khong coé hién tugng
c4u tzo 16p.

- Ddc diém csu tao hién vi: Vong nam khéng ro.
Mach phan tan, s6 lueng 5,964/ mm?, mach don,
chiém 40% va mach kép 23 (4), duong kinh trung
binh cia 18 mach 154 pm; 16 xuyén mach don, 16
théng ngang x&p so le, miéng 16 thong ngang hinh
da giac, dudng kinh 69 um; 16 thong ngang giira
mach va tia 14 d6i 16 théng ngang nira c6 vanh; khong
c6 thé bit. Sgi gé dai 1063 pm, duong kinh trung binh
21,1 pm, chidu day vach 2,38 um, khéng cé vich
ngéan ngang, mang 16 thong ngang don hoic cé vanh
kich thute nhé. Té bao mé mém xép doc than cay
kh4 nhiéu, & dang vay quanh mach kin hinh tron,
thuong cé 2-4 hang t€ bdo mé mém vay kin quanh 16
mach, ¢6 xu hudng vay quanh mach hinh canh dic
biét v6i cac 18 mach nhé, mdi day € bio md mém
doc c6 24 té bao. Tia gb rong 1-2(-3) hang t€ bao, cao
0204 mm (1040 hang té bao), sé lugng 4-6(-8)
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tia/mm, tia gé ¢6 cdu tao ddng nhat Tinh thé hinh
lang try o6 trong ruét cia cac t€ bao mé mém xép
doc than cay. G6 khong cé silic. Gb phat quang khi
6 tia cyc tim [4), [6).

Tinh chét: Gé Keo tai tuong 1a loai gé 14 rong c6
khdi lugng thé tich trung binh. Khéi hrgng thé tich
g6 kha kiét 0,55 g/cm?®. Khéi lugng thé tich gé khé
(& 4o 4m 12%) 1a 0,58 g/cm® Ti 1é co mit thé tich
6.7%. Hé s4 co rat thé tich 0,46. Tinh chét co hoc ciia
26 Keo tai twong & Ba Vi dugc thir nghiém & dé 4m
12%, thu duge két qua nhu sau: cuéng dé udn tinh 99
N/mm? mé-dun dan hdi uén tinh 10000 N/mm?
cutmg d¢ ép doc thé 43 N/mm?, trugt doc thé 12,7
N/mm?, luc tach 12,7 N/mm. G6 Keo tai tuong c6
ham lwong xenlulo tdng 78%, alpha-xenlulo 46,5%,
linhin 27%, pentozan 14% va tro 0,2%; ham luyng cic
chit tan trong cop-benzen 3,8%, trong nuéc néng
3,3% va trong xut 13,4%.

Trién vong sir dung gd Keo tai trong trong san
xudt van dam va van sgi c6 khéi lugng thé tich trung
binh (MDF) trong tuong lai s¢ ting vi chdt lugng
dam dap (mg dugc yéu cdu cho san xudt bot gidy va
gidy. Hién nay, van dé myc 13i c6 thé duoc han ché
bing cach trong xen lodi, lya chon, nhin giéng va lai
giong. Mic do muc 16i cao co thé 12 do mua mua
ngin.

Can cir vao cac yéu cu cta nguyén lieu dung
trong cong nghé san xuvat van dam cho thiy: gé Keo
tai tuong hoan toan cé thé dap img duoc yéu cau lam
nguyen liéu cho san xuét van dam.

2112 Rom

Rom diing trong nghién ciru 1a rom tir giéng lia
Q5 va giong lia lai hai dong dugc ldy & huyén
Chuong My, thanh phé Ha Néi.

Pac diém cdu tao clia rom:

Rom do biéu bi, t8 chirc cAch méng co ban va td
chirc 3ng soi cdu thanh. Bé mat hinh thanh 16p simg
hoa, 14 hop chit béo bé mat bong nhin. Rom tir hia
¢6 déc diém 1a co thanh phan sap (ki nudc) & than vé,
do d6 kha nang tham ot bé mat kém, khién cho céc
loai keo nhura nhiét rin géc uré va phenol khé thim
déu vi hinh thanh lién kéL Kha nang dén dinh cia
rom véi rom sir dung keo gap kho khan, anh hudéng
dén chit lrong san pham. Trong rom, ham lugng tro
khé cao, chiém 16i trén 12%, tham chi toi 18%, gdp
hang chuc 1an (trén 50 ¥in) so véi gb. Pay cung 1a
mot diém bt lgi nira cho viée st dung rom, ra lam
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nguyén li¢u sin xudt via dim, van nhan tao do sw
can trd ciia thanh phén silic (chiém chil yéu trong tro
rom). Khéi lugng thé tich kho kiét 0,350,39 g/em®
nhung mat 4o xép déng thip khoang bing 1/2 d4m
g6. Do vay ty sudt nén d8i v6i dim rom lon.

Thanh phan ho4 hoc ctia rom:

Rom lia duoc hinh thanh tir vé s6 t& bao co
thanh phan chinh la xenlulo, heminxenlulo, linhin.
Cho thdy rom 14 loai vit liéu khong dong nhat, khéng
ding huéng. Ngoai ra trong rom c6 chita mot lueng
kha 16n cac chit vé6 co nhut Sj, Ca, Na, Mn, Mg,...
dic biét La silic chiém mot ty 1¢ kha 16n (17,72%) [17].

Ty 1¢ thanh phén cic chét trong rom (tinh theo

fomandehyt tir do gidm rét nhiéu so véi chi dung U-F
(dudi 9 mg/100g van, dép img tiéu chudn E1) [18].
U-F va MDI ¢6 thé trgn lin véi nhau hodc phun riéng
timg loai vao dam gé véi ty 1& U-F : MDI = 6:1.

Keo sir dung cho nghién ctu ché tao vén dim
hén hop 1a hén hop keo uré-fomandehyt ki hiéu
Dynchem WG -2888 ciia Hang Dynea va keo este
isoxianat cia Cong ty Casco. Ty 1& pha trén U-F :
MDI 1a 5 : 1. Luong keo diing trong van dam li 12%
cho van 16p 16i va 14% cho van l6p mat. Chat dong rdn
ciia hén hop keo 1a NH,C], ty lé dung 1%.

Keo clia Hang Dynea va Céng ty Casco la keo
dang dwec sit dung nhidu & cac nuéc Pong Nam A
nhu: Malaixia, Indonéxia, Théi Lan... f nuéc ta, keo

khdi lugng rom khé): sap (wax): 3,72; hemi Tulo:
35,50%; xenlulo: 39,63%; linhin: 13,92%; tro: 12,51-18%:;
silic: 9,68%; cac chat vo co khac (Na, K, Ca, P, Fe...):
6,03%; duomg: 1,25% (6], [7].

Cin af vdo cic yéu cu clia nguyén lieu ding
trong cong nghé sin xuit van dam cho thdy: rom c6
ham lirong tro kha cao, chiém téi trén 12%, tham chi
téi 18%, gdp hang chuc l4n (trén 50 14n, g6 la kim:
0,250,61; gb 14 rong: 0,33-0,49) so véi gd, hon nta
thanh phin s&p chii yéu tip trung & than v, hinh
thanh 16p ky nuéc, inh hudng dén kha nang thim
thdu va két dinh, lam gidm cic tinh chit co hoc, vat
ly cfia van [2]. Rom lia c6 ham luong linhin thdp hon
g6 (8-12%). Do d6, tinh 6n dinh kich thuéc clia rom
kém hon gé. Pentozan cia rom cao hon gé. Do dd,
tinh dn dinh kich thuéc clia rom kém hon gb. Ham
luong chat chiét suat tan trong nuéc lanh vA néng
cua rom cao hon so véi gé. Do d6, anh hudéng khong
t6t dén tinh ning cla van, khi ép dé xay ra hién
tugng van didm dinh tdm 16t kim loai. T\ Ié tro ctia
rom cao hon gé, chiém khoang 13-20% khdi luong
rom khé. Ti 1¢ tro cao lam cho tinh tham wét bé mat
ctia dam kém, keo kh6 bam dinh vao bé m4t dam,
néu nghiém trong sé anh huéng ro rét dén ardmg do
ctia van dam.

Cin cir véo yéu cau ciia nguyén liéu ding trong
cong nghé san xuat van dam cho thdy: rom lia hoan
toan c6 thé dap (mg dugc yéu cau lam nguyén liéu
cho sin xuat van dam.

2.1.2. Keo ddn

Theo két qua nghién ciru cia Wang Weihong va
cong sy (2006) vé sir dung hén hop keo uré-
fomandehyt (U-F) va este isoxianat (MDI) cho van
dam, ding U-F két hop véi MDI ham lugng
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ctia Hang Dynea va Cong ty Casco da va dang dugc
sir dung nhiéu trong cic xi nghiép sin xust van dan, |
van dam [4], [5), [6].

Cac chi tiéu ky thuat ciia keo dan U-F qua kiém
tra nhu sau: Keo dang long; mau tring duc; him
lurgng khé 47%; ty trong 1,25-1,27 g/m}; do nhét kiém
tra bing may do dé nhét (Rion Viscoteter VT-04) :
theo tiéu chudn GB/T 14074.793 [12] 1a 100-180
mPa.s (& 30°C); d6 pH 7,0-7,2 (kiém tra & 20°C); théi
gian gel hoa 67 s (& 100°C); lugng fomandehyt tr do
nho hon 0,5%; théi gian bao quan 02 thang & 30°C.

Céc chi tiéu ky thuat cia keo dan MDI qua kiém
tra nhur sau: Keo dang 16ng; mau hoi nau; ham lrong
khé 49%; ty trong 1,26-1,29 g/ml; d9 nhét kiém tra
bing may do 49 nhét (Rion Viscoteter VT-04) theo
tiéu chuin GB/T 14074.7-93 [12] 12 300 mPa.s (&
30°C); dé pH 7,1-7,4 (kiém tra & 20°C); thoi gian gel
hoa 69 s (& 100°C); lugng fomandehyt tir do nhé hon
0,4%; thoi gian bdo quéan 02 thang & 30°C.

Cac chi tiéu ky thuat cha hén hop keo dan U-F
va MDI qua kiém tra nhur sau: Keo dang 16ng; mau
hanh vang; ham luong kho 49%; ty trong 1,25-1,28
g/ml; 46 nhét kiém tra bing may do d9 nhét (Rion
Viscoteter VT-04) theo tiéu chuin GB/T 14074.7-93
[12] 14 200 mPa.s (& 30°C); do pH 7,07,3 (kiém tra &
20°C); thoi gian gel hoa 68 s (& 100°C); heomg :
fomandehyt tir do nho hon 0,5%; théi gian bio quan
02 thang & 30°C.

Dé danh gi4 kha nang két dinh ciia mang keo
ching toi di kiém tra 49 bén lién két ciia mang keo.
Do bén lien két cia mang keo, kiém tra theo tiéu
chudn GB/T 14070.10-83 (12]. K&t qua kiém tra nhu
sau: 40 bén lién két mang keo hén hep U-F va MDI
qua 03 lan do c6 gia tri trung binh 0,195 MPa.
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Véi cic chi tieu kg thuat nhir vay, keo UF, keo
MDI va hédn hop keo U-F va MDI hodn toan c6 thé dip
(mg dugc yéu cu ciia keo ding dé san xudt vin dam.

2.1.3. Chét chéng im

Can ar vio chc két qua da duoc nghién ciru va
san xudt gii thiéu, ching toi ding chit chéng im la
dung dich parafin cia Nha may Tay Long - Quang
Dong — Trung Quéc cho san xuit van dam hén hop.

Dung dich parafin 14 dung dich khong mau,
khong hoa tan trong nuéc, keo dan, cén; hoa tan
trong éte, CCl,,.. Cac chi tiéu ky thuat ciia dung dich
parafin: khéi luong riéng 0,835-0,855 g/cm?, néng do
60-65%, nhiét d6 nong chay 60°C, nhiét dp phan gidi
170°C, nhiét d6 bdc chéy 360°C [5].

Khi nghién cini, lugng parafin dang trong van
dam 12 1% [9], [12].

2.2. Phuong phép thi nghiém

2.2.1. C4c chi tiéu ciia van thi nghiém

Dura vao diic diém ciia nguyén liéu va cic chi tieu
cla van dam cdp 11 ding cho sin xuidt hang méc,
chdng tdi lya chon loai van dim nhu sau:

Loai vin dam 3 16p. Ty 1& két cdu cia van dam la
1:3:1. Ty 1¢ pha trén giira dAm rom va dim gd Keo tai
tuong theo phén tram lan luot 14 10, 20, 30, 40, 50%.
Chiéu day van dam 18 mm. Khéi Jugng thé tich van
dam 0,7 g/cm?® khéi luong thé tich 16p mit 0,85
g/em’. Kich thuée van (chira doc canh) ta: 800 x 800

x 18 mm. P4 dm cua thim dam trinde khi ép nim
trong khoang: 16p matlé 15-18%, lop 16i la 10-12%.

Cac chi tieu tinh chét vat ly, co hoc dap img
duge yéu cdu clia vin dam cip 2 diing cho d6 moc va
xay dyng. Céc chi tiéu chét luong cua van dam, gém
(11), [x2], {17], [18]:

- D¢ bén uén tinh (o) 2 14 MPa.

- Do bén kéo vudng géc bé mat (o) 2 035 Mpa.

- Ty 1é trwong né chiéu day (TS) < 12%.

2.2.2. Mo hinh toin hoc

Can ar vao diéu kién ti€n hanh thi nghi¢m,
ching téi chon phwong phap nghién ciru thyc
nghiém theo ly thuyét quy hoach thue nghiém da
yéu td.

M5 hinh to4dn hoc duge chon cho thi nghiém la
quy hoach thyc nghiém cic yéu t3 nit gon da yéu t§
béc hai. Véi 2 bién s6 d4u vio, s6 thi nghiegm qua 03
L4n Lap lai dugc tinh theo cong thie [1], (3], 18], [19]):

M=K@n+2"+))

Trong d6: M - s6 thi nghiém; k - s§ 1an 13p lai
(k=3); n —s8 bién 6 (n = 2). Vay M = 27.

Céc yéu t3 dau vao clia thi nghiém gdm: thoi
gian xtr Iy héa mém dam & 100°C (1), ty 1é phéi tron
dam rom/dam gé (K). Mirc va buéc thay déi cia cac
thong sé thi nghiém dugc trinh bay & bang 1.

Béng 1. Mirc vA bute thay d8i ciia céc théng sé thi nghi¢

Thong s6 Céc mic thi nghiém
Ten théng sd Ki hieu -a - 0 + +a
Ty 1¢ phéi tron dam rom/dam gb K (%) 10 20 30 40 50
Thei gian xit Iy dam T hut) | 15 30 45 60 75

2.2.3. Qué trinh tao vdn ddm

Qua trinh céng nghé san xu4t van dam hdn hop
tir g8 Keo tai tugng va rom duge trinh bay theo so d6
&hinh 1 [1], (2], (20].

Gb Keo tai tugng tai Ba Vi duge chuyén vé ngay
sau khai thic trinh ndm méc x4am hai.

Gd duye tip két, tién hanh loai trir vo, cit khic va
loai bd cac dinh sit. Sau d6 duge bam trén may bam
dém BX444 ciia Trung tam Cong nghi¢p rimg, Truomg
Pai hoc Lam nghi¢p. Dam sau khi bam duoc phan loai
trén cic mdy sing dam. Sau khi phan loai, loai bo
nhimg dam khong dat yéu c4u, dam duge siy trong 1o
sdy trdng quay dén d¢ 4m 3-5% cho dam 16p Jai, 46%
cho dam 16p miit va duoe kiém tra kich thute.

Két qua kiém tra vé chit luong dam gé Keo tai
twgng cho théy:

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 9/2014

Dim 16p mijt: Dam mau tring. Chidu day chii yéu
1a loai dim day 0,25 mm, tuy nhién vin c6 mét s8 dam
hei didy (>0,25 mm). Trong khi d6, chiéu diy dam
theo tiéu chudn 14 0,150,25 mm. Chidu dai chu yéu
loai dam ngén hon 10 mm. Chiéu dii dam 16p mat tdt
nhit theo tiéu chudn 1 20 mm. D¢ thon cua dam vao
khodng 40-50 (yéu ciu ciia tieu chudn 1a 100-200).

Dzm 16p 16i: Dam mau tring. Chiéu day cha yéu
I4 loai dam 16n hon 0,350,45 mm, thim chi con cé
dam day 1-2 mm (yéu céu ctia téu chudn 14 035045
mm). Phén lén dam c6 chiéu dai duéi 30 mm (chi yéu
dai 23 mm). Chiéu dai dam lép gitra t6t nhit theo yéu
cdu 14 40 mm. D¢ thon cia dam vao khoang 40-50
(yéu cdu cua tiéu chuan 12 60) {191, (20}, 1231, [24].
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| Lim sach va mémﬂ—1 Cit khch—{ Béc vo |-— G Keo tai

|—>| Phin loai dim }—» Démlc’vpléi

m ~ Tron dam HDim lop mat l Tr()n dam —l
U van | | Tron keo ‘ Trén keo Dam Iup 161 |
[ Ep nhiét |~—‘ Trdi thim | Diim l6p miit Phan loal dam |

Say kho

| Phin loai |—>| Hoa méro H Pé réo
‘ Rom H Cit nghn ’——| Sy sobo H Nghién dim |

Hinh 1. Qua trinh cong nghé tao vin dzim hén hop

Rom dugc 14y tir huyén Chuong My, thanh phé
Ha Néi. Dua rom vio méy cit chuyén dung, cit
thanh doan ngén 20 mm. Sau d6 dugc siy so bd dén
d6 dm 15% trong 16 sdy tréng quay. Dua nhimg doan
dam rom da cét ngin vio may nghién. Sau khi
nghién, dam rom dugc phan loai so bo dé loai bo
dam khong dat yéu ciu. Sau d6 dam rom dugc cho
vao thing héa mém trong nuéc nong nhiét dd 100°C
& cac ché do thei gian 15 - 75 phiit. Sau khi xir ly hoa
mém, dam duoc vét ra va dé rao. Sau d6 dam dugc
sdy kho dén do 4m 3-5% cho dim 16p 161 va 4-6% cho
dam 16p mat [14], (15).

Vi rom sau khi nghién, dam c6 nhiéu cap kich
thude khac nhau nén dam rom dugc phan loai (qua
cac lop sang cé duomg kinh 16 sang: 10, 5, 2,5, 1,25,
0,63 va 0,375 mm). Nhimg dam ddm bao yéu ciu
duoc dung lam dim cong nghe. Ty lé lgn dung dam 1a
60% (2], [6}, (7).

Chc yéu cdu cua dam céng nghé dung trong
cong nghé san xuat van dam cho thdy: dam rom
hoan toan c6 thé dap img dugc yéu ciu ctia dam cho
san xudt van dam.

Dam g6 Keo tai trong va dam rom sau khi dugc
phan loai duge trén lan vio nhau. Ty 1é pha tron dam
g6 Keo tal tugng va dam rom theo cac ty 1¢ dam go:
dam rom 90:10, 80:20, 70:30, 60:40, 50:50. Keo dan U-
F va MDI duoc trén déu sau d6 cho parafin vao.
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Khuiy déu cho hén hop keo dan va parafin hoa tan
trong nhau. Sau d6, dam dugc phun tron hén hep
chit két dinh trong may tron keo tréng quay. Ty 1&
keo dung cho 16p mat 14 14%, 16p 16i 1a 12% (so véi
luong dam khé kiét). Pé pH cua dim lép mat sau
tron keo 1a 6,5, d6 pH cua dam 16p 16 sau tron keo 1a
5.5 (5], [25).

Lén kbuon 1a qué trinh trai tham dé tao thanh
khuon truée khi ép thanh van cimg. Qué trinh lén
khuén 1a dam sau khi trén keo dugc dua lén thiét bi
trai tham dé rai thanh thim dam nh&m muc dich tzo
nén tang vé két cdu, kich thuéc cing nhu khéi luong
thé tich ctia vén dat ra.

Do diéu kién thi nghiém nén trong dé tai chon
phuong an trdi thdm bing thu céng. Dam sau khi
trén keo duoc trai vao khuon gé va nén ép bang tay
(ép so bo) dé giam chiéu cao khoang may ép nhiét.
Van 3 16p, dam 16p mat va 16p 16i duoc tron déu sau
do trai lén khuén theo ty 1& két cdu 2 16p mat va 116p
16i theo ty le 1:3:1 [21], [26].

Van sau khi tré1 thim va lén khuén duge tién
hanh ép nhiét Tropg thi nghiém sit dung may ép
nhiét mét ting vdi cac thong sé cia ché do ép duge
xac dinh nhu sau: nhuét d¢ ép: 160°C, thoi gian ép:
0,6 phit/mm chiéu day. Ap suit ép co dinh 1a 2,5
MPa. Trong qua trinh thi nghiém tao van dam, may
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ép duoc diing 12 may ép BID113 clia Trung tim Cong
nghiép Rimg - Trudmg Dai hoc Lam nghiép.

Sau khi ép nhiét, van dwpc dé én dinh trong 48
git nhim han ché cong vénh do hit 4m trér lai. Van
miu dupc bdo quin trong méi truomg phong thi
nghiém véi nhiét do khodng 27°C, ¢ 4m trong ddi
cta khong khi khoang 65% va thai gian 48 gidy trudc
khi gia cong méu [17].

2.2.4. Phuong phép kiém tra két qué thi nghiém

Do pH cua keo dan, dung dich parafin va hén
hop chc chit dugc do bing may do d¢ pH (HI 9224
Microprocesser printing pH meter) va dugc kiém tra
theo tiéu chudn GB/T4897-77 [7]. P chinh x4c clia
maéy do d6 pH 14 0,1.

Do nhét cua keo dan duge do bing may do do
nhét (Rion Viscoteter VT-04) theo tiéu chusn GB/T
14074.793 [12).

Do bén lién két mang keo kiém tra theo tiéu
chufn GB/T 14070.10-83 [12]. Thiét bi kiém tra la
méy thir tinh chét co ly AMSLE 5 tin 11/2612 clia
Trudmg Pai hoc Lam nghiép.

Thei gian gel héa ciia keo dén kiém tra theo tieu
chuén GB/T 14074.10-93[4].

Van dam sau khi ép dugc @€ an dinh 48 gid, sau
46 dugc sdy dén 49 4m 12% (may do d9 4m Wagner
L1606 Moisture Meter). P§ chinh xac clia may 14 0,1%.
C4c miu duge cit theo cac tiéu chudn kiém tra chét
lugng [15), [16].

Khdi lwong thé tich ciia sin phdm miu duoc
thyc hién theo titu chuin TCVN 77564: 2007 (3],

[4). TV Ié truong né chiéu diy kiém tra theo tiéu
chusn GB/T496592 (8], [9]. Do bén kéo vuong géc,
d6 bén udn tinh vin dam duoc kiém tra trén may thir
co ly MTS-QTest/25 cia Trung tim Thi nghiém thyc
hanh, Khoa Ché bién 1am sin, Tridmg Pai hoc Lam
nghiép. Tiéu chuin kiém tra 1a GB/T4965-92 (8], [9].

3. IET QUA VA THAD LUAN

3.1 Két qua thi nghiem

Cac chi s6 ngoai quan cia cic tim véan ndy dap
mg yéu ciu. Van c6 mau vang sim hosc nau, trén bé
mat van khong c6 cic vét dém hoic wing chuyén
mau, bé mit van phing khéng c6 xo, xudc. Quan sat
tim van dam tir g6 Keo tai tugng v rom theo mit ct
ngang cho thdy: & mat cit ngang ciia van c6 nhiéu
ché khong déng nhat.

K&t qui kiém tra mot s6 chi titu chit luong cia
van dim hén hop tir gd Keo tai tuong va rom dugc
trinh bay & bang 2.

Ciac phuong trinh tirong quan biéu dién quan hé
gitra ty 1¢ phén tram phéi tron dam rom/dam gé, thoi
gian xir ly héa mém rom va mét sé chi tiéu chét
lugng van dim (ty l¢ truong nd chiéu day, 46 bén
uén tinh, dé6 bén kéo vuong géc bé mat van dim)
nhu sau:

TN = 11,823 - 0,282K + 0,0231K? - 0,734 —
0,045K 7 - 0,387

Our=- 13,78 + 7,845T - 0,261K2+ 3,5461 - 0,56K.1
+0,49172

oy =-12,63 + 0,291T - 0,35K*+ 2,842t — 0,73¢.T +
0212

Bing 2. M4t 86 chi tiéu chét lugng van ddm

T Thoéng s8 d4u vio Céc chi tiéu chét lwong cita van dam
K (%) © (phut) TS (%) Y/ | oy (MPa) oy (MPa)

1 40 60 14,13 0,705 13,89 0,321
2 20 60 13,23 0,689 15,11 0,315
3 40 30 14,18 0,713 14,98 0,346
4 20 30 12,98 0,735 13,65 0,352
5 50 45 11,75 0,675 14,21 0,378
6 10 45 12,23 0,723 14,76 0,354
7 30 75 10,45 0,716 14,02 0,383
8 30 15 12,38 0,689 13,18 0,378
9 30 45 11,23 0.713 15,12 0,364
10 V4n d6i chimg 9,21 0,723 16,73 0,391

Ghi chii: Céc s6 liéu & bang 2 la céc s6 liéu trung binh da qua xit ly théng ke.

Céc két qua nghién cii & bang 2 va cic phuong
trinh tiong quan cho théy:

- Khéi lugng thé tich ctia van dam & cic ché d¢
nhigt d¢ ép, thoi gian ép, ty 1¢ phéi tron thay ddi hdu
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nhu khéng thay d6i va déu dao dgng xung quanh gis
trj 0,7 g/cm®.

- Ty & tnrong né chidu day cia van d6i chimg
thdp hon van dim hdn hop tir gé Keo tai twong va
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rom. Trong khi d6, cac chi s6 do bén kéo vudng goc
bé mat va dé bén uon tinh cua van dam déi chimg
luén cao hon van d4m hén hop.

- Khi ty 1é phéi trén dam rom/dam gé ting tir
10% dén 20%, ty 1é truong né chiéu day van dam tir c6
xu thé giam di. Tuy nhién, néu tiép tyc tang lugng
rom hay ty I¢ phéi tron dam rom/dim gé tang lén thi
ty 1é trvong nd chiéu day tang 1én nhanh. Tuong tr
nhur vay, ty 1€ phéi tron dam rom/dam gé tang tir 10%
dén 20%, do bén kéo vuong géc bé mat va do bén uén
tinh cia van ddm cé xu thé gidm di. Do bén kéo
vuéng goc bé miit, 6 bén uén tinh van dam khi ty &
phéi tron dam rom/dam gé tang qua 20% giam rit
nhanh.

- Khi thoi gian xir ly héa mém dam rom tang len
tir 15 phut ¢én 45 phut, ty 1é truong né chiéu day van
dam hén hop giam di r6 rét, 46 bén kéo vuéng goc
bé mat va d¢ bén uén tinh cia van dam tang lén. Tuy
nhién, néu théi gian xir ly héa mém dam rom tang
vugt qua 45 phit, thi ty 1& trvong né chiéu diy van
dam hén hop ting 1én, do bén kéo vuéng géc bé mat
va d6 bén uén tinh ctia van dam giam di.

- Céc hé s6 caa cac phuong trinh tuong quan cho
thdy: c4c hé s6 clia bién s6 ty lé phéi tron trong cac
phuong trinh twong quan cao hon céc hé sé ctia bién
thoi gian xir ly héa mém. Diéu nay chimg to ty lé
phéi trén gitra dam rom va dam gé Keo tai tuong anh
huong nhiéu hon la théi gian xir ly héa mém dam
rom.

Cac nhan xét trén day c6 thé duoc giai thich
nhu sau:

- Do rom c¢6 khéi luong thé tich 0,350,39 g/cm?®
tuy nhé hon nhiéu so véi gé Keo tai tuong 1a 0,55
g/cm?®, tuy nhién lugng dam rom so véi dam gé 1a rat
nhé. Vi vay, ta thiy ring & cac ty 1¢ két cau khac
nhau thj khéi luong thé tich ctia van dam hén hop
thay déi khong nhiéu va van dao dong xung quanh
chisé 0,7 g/em® [4], [5].

- Rom 12 nguyén liéu c6 cau tao réng, xép va
khéi luong thé tich nhé. Déng thoi kha nang hut am
nguyén liéu kha tét, khi hit 4m rom dé bi bién mau
thanh nau sam anh huong dén mau sic cua van
thanh pham. Trong rom thanh silic, sap va duong
chiém ty lé kha cao (silic: 9,68%; duomg: 1,25%; sap
(wax): 3,72 [6], [7]). Cac chat nay anh huong khong
t6t dén qua trinh dan dinh. Thanh phén silic chu yéu
& 1op bé mat dam lam dam rom cing va ngan can sy
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bam dinh cia keo d4n. Silic trong dam rom néu gap
nuée sé chuyén mau nau va sinh ra mui khé chju. Vi
vy, dé lam mém rom va loai b mgt s chét c6 hai ta
cén xtr ly héa mém. Mot sé nuéc ngudi ta ding héa
chat dé xtr Iy. Vi dy: Xiaoqun Mo va cic cong sy tai
Truéng Pai hoc bang Kansas, My thyc hi¢n nam
2001. Rom dugce xir ly hoa chat 1a H,0, va/hoac
NaOH [6], [7]. Tuy nhién, dung héa chat s& tén kém
va nang gia thanh sin phdm. Nén dung nuéc néng la
mét giai phap hiéu qua.

- Khi tf lé khdi tron gia dam rom va dim gé
tang 10-20%, lic d6 dam rom c6 tac dung chui vdo
cac khoang “tréng” va lam ciu ndi cho sy lién két
gitra cAc dam véi nhau. Chinh diéu nay da giai thich
tar sao lugng dim rom trong van dam tang lén thi ty
lé trirong né& chiéu day van dam c6 xu thé gidm di, d¢
bén kéo vuong géc bé mat, do bén udn tinh van dam
tang 1eén. Tuy nhién, khi luong dim rom trong vin
dam qua ty 1¢ phéi tron 20%, chinh dim rom sé tao ra
cac g6i va cuc dam, diéu nay s& dnh hudng @én lien
két trong dam lam ty 1é triong né chiéu day van dam
tang lén, 49 bén kéo vudng goc bé mit, do bén uén
tinh van dim giam di. Mat khac, trong rom ham
lugng hemixenlulo: 35,50%; xenlulo: 39,63%; linhin:
13,92% déu thap hon gé Keo tai twong. Vi vay, luong
dam rom sé khong c6 1oi cho d¢ bén kéo vuéng goc
bé mat, 9 bén uén tinh van dam. Do d6, luong rom
cang nhiéu dé bén kéo vuéng goéc bé mit, do bén
uén tinh van dam cang giam.

3.2. Xic dinh gi4 trj tdi vu ctia thi nghiém

Dé xac dinh cic gia tri tdi vu cho cac thong s6
théi gian xr ly héa mém rom, ty 1¢ pha trén gitra dam
rom va dam gé Keo tai tugng, can cir vio yéu cau clia
van dam cap 11 ding trong dé moc thong dung, cin
ctr vao c4c s6 lieu & bang 2, cac phuong trinh tuong
quan biéu dién méi quan hé giira thoi gian xir ly héa
mém rom, ty lé pha tron gitra dam rom va dam gé
Keo tai tuong va mét s6 chi tiéu chat luong van dam,
chung t6i giai bai toan t6i uu theo phuong phap trao
déi gia tri phu.

K&t qua cac gia tri t6i uu cua cac thong s6 dau
vao nhu sau: théi gian xir ly héa mém rom la 46,12
phut, ty 1é pha tron giira dam rom va dam gd Keo tai
tuong 29,85%. Céc théng s6 ky thuat ctia van c6 thé
dat: cuomg d6 uén tinh (MOR): 14,64 Mpa; cudmg 4o
kéo vuéng goc (1B): 0,382 Mpa; ty lé trwong né chiéu
day (TS): 8,83%; ty trong van: 0,7-0,73 g/cm?.
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4, KET LUAN

- Khi st dung hén hop giira dam gé va dam lam
tr rom & ty 1é cho phép thi hén hop trén dap img tot
yéu cau cua nguyén ligu dung trong cong nghé san
xuat van dam. Chat luong van dam tir hén hop hai
nguyén lidu dap img tét yéu cau, chat luong ngoai
quan cia van dam bao.

- Vigc sir dung hén hop hai nguyén liéu (dam gé
Keo tai luong va dam rom) c6 ¥ nghia hét sirc lén.
Diéu nay da mo ra huéng mai vé viec sir dung nguén
nguyén liéu rom ra hién nay chu yéu nong dan
dung lam chat dét, 1am thic an cho trau bo hozc dot
tai ddng ruéng (diéu nay rit lang phi va gay 6 nhiém
moi truomg).

- V4n dam hén hop tir g6 Keo tai tuong va rom
theo cong nghé trén hoan toan dam bio duoc nhimg
yéu cau vé chat luong cho van dam ding trong dé
moc dan dung. Cong nghé san xuat van dam nay
hoan toan c6 thé duoc ap dung vao thuc té san xuat
cia Viét Nam véi nhimg trang thiét bj dung trong
san xuat cic loai van dam thong dung hién nay.

- Céc thong sé cong nghé ép hop ly khi tao van
dam hén hop tr go Keo tai tugng va rom nhu sau:
thin gian xir ly héa mém rom 1a 46,12 phut, ty 1é pha
tron gira dam rom va dam gé Keo ta: tuong 29,85%.
Khi do, cac chi tiéu chat luong cia van dam cé thé
dat: cuéng do uén tinh dat: 14,64 Mpa; cuong do kéo
vuéng goc dat: 0,382 Mpa: ty lé truong né chiéu day:
8,83%: ty trong van: 0,7-0,73 g/cm?*.
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STUDY ON THE EFFECT OF RICE STRAW SOFTENING TREATMENT TIME AND MIXING RATIO
BETWEEN WOOD AND RICE STRAW ON THE QUALITY OF MIXED PARTICLE BOARD FROM Acacia
mangium WILLD WOOD AND RICE STRAW

Tran Van Chu
S
‘The purpose of this research 1s to study the effect of rice straw softening treatment time and mixing ratio
between rice straw and wood particle on the quality of mixed particle board from Acacia mangium Willd
wood and rice straw to evaluate whether this technol suit to the technol | and production conditions
in Vietnam or not. The particle board is amied to make indoor furniture for domestic market. The rice straw
was collected in Chuong My district, Hanol and Acacia mangium Willd wood was collected in Ba V1 district,
Hanoi. The particle board designed in the experiment is three-layers particle board with the ratio of 1:3:1.
The thickness of particle board is 18 mm. The density of particle board is 0.7 g/cm® with board size of 800 x
800 x 18 mm (including trimming). Resin mixture between commercial urea-formaldehyde (U-F) adhesive
from Dynea and methylene diphenyl isocyanate (MDT) adhesive from Casco adhesive company was used
with resin dosage of 12% for core layer and 14% for surface layer. In this expeniment design, the input
parameters are as follow: softening treatment (steaming) time for rice straw is 15, 30, 45, 60, 75 in minutes at
100°C and rice straw-wood mixing ratio is 10, 20, 30, 40, 50 1» percentage. The results shown that the
pressing cond is that: treatment time for rice straw is 46.12 minutes with the straw-
wood mixing ratio of 29.85%. With this pressing condition, the quality of the particle board achieved is as
follow: modulus of rupture (MOR) of 14.64 MPa, internal bond (TB) of 0.382 MPa, thickness swelling (TS) of
8.83% and board density of 0.7-0.73 g/cm’.
Keywords: Rice straw, Acacia mangium Willd wood, mixed particle board, modulus of rupture (MOR),
internal bond (IB), thickness swelling (TS), board density.

Ngudi phan bién: GS.TS. Ha Chu Chir
Ngay nhan bai: 28/7/2014

Ngay théng qua phan bién: 28/8/2014
Ngay duyét dang: 04/9/2014

122 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 9/2014





