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IXIGHIEIXI CLHJ AIXIH HUOIXIG CLIA THOI GIAIXI XLT LY 
HOA MEHi ROM VA TY LE PHOI TROIXI DAM ROM, 

DAM Gd DEIXI CHAT LUOIXIG VAIXI DAM HSIXI HOP Gd 
KED TAI TUOIXIG VA ROM 

Ti^VdnChiii 
T6MTAT 
Muc dich cua de tai nay la nghien cuu anh hudng cua ch^ do xu ly hoa m^m rum va ty le phdi tron giua dSm 
rom, dam g6 den chat lugng van dam hOn hgp gd Keo tai tugng, rem liia. Van dam hdn hop dugc su dung 
trong san xuat do mpc th6ng dung, Nguyen lieu rom dugc l^y m l u tai huyen Chuong My, fhanh phd Ha Ndi 
va gd Keo tai tugng dugc lay m l u tai huy^n Ba Vl. thanh phd Ha Ngi, Van dam thiet k^ trong thi nghidm \k 
loai van dam 3 ldp vdi ty le ket c^u cua van dam la 1:3:1. Chieu day van dam 18 mm. Khdi lugng the tich van 
dam 0,7 g/cm^. Kich thudc van (chua doc canh) la: 800 x 800 x 18 mm, Keo dan duoc sii dung la keo urd -
fomandehyt cua Hang Dynea va keo MDI cua Cong ty Casco, vdi ty It keo ldp loi 12% va Idp mat 14%. Cac 
tham sd cong nghe dau vao dugc qui hoach thuc nghiem: thdi gian xu ly hoa mem la 15, 30, 45, 60, 75 phiit b 
nhiet do 100''C. Ty le pha trpn giua dam rom va dam g6 Keo tai tuong theo phan tram lan lugt la 10, 20, 30, 
40, 50%. K^t qua nghidn cmi chi ra rang: dieu kien cong nghe toi uu cho ep van la: thdi gian xu ly boa mem 
rom la 46,12 phiit, ty 1̂  pha trpn giua dam rom va dam g6 Keo tai tupng 29,85%. Cac thong sd ky thuat cua 
van CO t h i dat: cudng dp udn tinh (MOR); 14,64 MPa, cudng do keo vu6ng goc (IB): 0,382 MPa, ty If truong 
nd chieu day (TS): 8,83%, ty trpng van: 0,7- 0,73 g/cm\ 

Tu khda: kom, gd Keo tai tuong, van dam hdn hap, cudng do udn tlnh (MOR), cudng dd keo vudng goc (IB), 
tyle truong nd chieu diy, ty tiong vin. 

1. DAT VAN BE 

C d n g nghd san xuJLt van n h a n tao t ren t h e gidi 

ndi c h u n g va Viet N a m ndi r idng d a n g ra t pha t tr ien. 

Cac san p h a m van n h a n tao la m d t t r o n g nh i ing san 

p h a m d e m lai gia tri k inh td cao c h o n g a n h k inh te 

qudc dan. Hidn nay, c d n g n g h e san xua t van n h a n tao 

da tao ra nh i ing loai van cha t Iugng rat cao va d u g c 

si i d u n g r g n g rai lam n g u y e n lieu t rong xay d u n g , do 

m d c va thiet k e ngi that , T u y nh ien , m g t k h d k h a n 

c h o cdng n g h e san xua t van n h a n tao la n g u d n 

n g u y e n lieu ngay c a n g k h a n h i em. D o do de dap l ing 

y e u can cho san xuat , ch i ing ta ba t h u g e pha i s u 

d u n g tiet k i e m n g u y e n Ueu hoac c h u y e n h u d n g sang 

s u d u n g h d n h g p cac loai gd hoac h d n h g p n g u y e n 

h e u gd vdi cac n g u o n p h e lieu cua c h e b ien gd , p h e 

lieu n d n g ngh iep , n h i r miin cua , pho i bao , dau m a u 

gd, rom, ra, t rau, vd day, than cay day, vd lac, b a mia, 

t han cay say,,.Viet N a m la m d t n u d c n d n g n g h i e p cd 

n e n van m i n h liia nudc lau ddi. T h e o bao cao c u a 

T d n g cue T h d n g ke , san l ugng liia ca n a m 2013 udc 

dat 44,1 t r ieu t ^ , t a n g 338,3 ngh in tan so vdi n a m 

2012. D^n m u a thu h o a c h l uong r o m cd khdi Iugng 

ra t ldn. C h o den nay, r a m ra van la cha t ddt chii yeu 

Tnrdng Dai hpc Lam nghiep 

d i m g d e d u n n a u d nh i eu v i m g n d n g thdn . Rom con 

la nguydn lieu d e san x u ^ t r a n h u n g vat d u n g sinh 

hoat , c h e bidn Iam van ep dd san xu^ t dd ndi th^t, 

l am t u d n g n g a n ihay t h e cho gd. T r o n g vai nam gan 

day b Viet N a m , d a cd ngh ien cihi dd x u ly r o m , ra, 

t r au t h a n h e thano l - n g u d n nh i en h e u s inh h g e than 

th i en mdi t r u d n g thay thd cho x a n g dau [6] , [7]. Cd 

t h e ndi r a m , ra la n g u d n tai nguydn r^t quy gi4. 

N h u n g nay d a cd nhidu ngud i d a q u e n m a t g ia tri ciia 

nd t r o n g cudc sdng . Viec dd t r a m , ra sau mdi vu thu 

h o a c h d a n g la h ien t u g n g phd b ien d nh i eu nm, viia 

g a y d nh idm m d i t r u d n g vira hd t siic lang phi . 

Viec kd t h g p giiia r o m va d a m gd de san xuat 

van d a m s e m d r a m d t h u o n g m d i k h a q u a n hon 

t r o n g n g a n h c d n g nghd chd b i en gd. T r e n thd gidi 

t r o n g nh ieu n a m qua , cac n h a k h o a h g e da nghifin 

Cliu va tao ra n h i e u Ioai van n h a n tao tir h d n h g p gd. 

T u y nh ien , cac t h d n g tin ch i ing ta thu d u g c ddu h^t 

siic c h u n g c h u n g va k h d n g thd ap d u n g ngay dugc 

vao san xuat . O Viet N a m ch i ing ta, t rong 20 n a m trd 

lai day c u n g d a cd nhidu n h a k h o a h g e nghidn ciiu v^ 

c d n g n g h d nay. Cac n g h i e n cuu nay da kdt l u ^ cac 

t inh cha t ciia r o m vd co b a n c u n g d^p i ing ydu cAu 

cua nguydn hdu sgi t h u c vat Iam van n h a n tao. Tuy 

nh ien , kh i ngh ien ciiu s u d u n g nguydn Udu mdi vko 

san xua t van n h a n tao, ch i ing ta k h d n g thd chi can cii 
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v ^ mdt sd tinh c h ^ co ban dd ndng vdi ^ dung 
ngay vao san xuat ma c ^ phai co cdc nguydn aiu 
tridt d^ tif djc d i ^ nguydn lidu, cdng nghd va cac 
didu kidn dua v ^ san xu^t Cd nhu v|y, mdi dam 
b§o. dap ling ydu diu cua cdng nghd hidn dai vk phu 
hgp vdi didu k i ^ san x u ^ 

Vi vay, muc tidu nghidn ciiu U xac dinh anh 
hirdng ciia chd do xii Iy hda mdm dam rom va ty Id 
phdi trdn dam ram, dam gd ddn chat lugng van dam 
hdn hgp dam gd Keo tai tugng vjt dam tir rom Iiia. 

Z.V4Tl^Vll PHUDNG PHAP 

2.1. Nguydn Udu dung trong thi nghidm 

2.1.1. Nguydn lidu 

2.1.1.1. GdKeolaitimng 

Gd dimg trgng nghidn ciiu \k gd Keo tai tugng cd 
tudi 8-9, khai th^c tai huydn Ba Vi, thanh phd Ha Ngi 
[4]. 

Dac didm c^u tgo cila gd Keo tai tugng: 

- D$c didm cau tao thd d^: (Jd ldi cd mau nau 
hdng ddn nau den, ddi khi th^y mau nau canh gian 
hoac nSu xAm, phSn bidt rd vdi go giac cd man v^ng 
tia ddn m^u v^ng rom. Thd gd thudng thang, ddi khi 
th^y thd xo^n. B^ mat khd min vk ddng nh^t; thinh 
t ho^g thiiy cd ckc giai sgc do cd ckc giai mau sim 
chgy dgc, gd cd tinh phan quang; mach gd kha Idn 
den Idn vk cd thd th^y rd bang mat thudng; td bao md 
mdm dgc khdng cd nhidu; tia gd nhd, khd quan sat 
timg tia bang mdt thudng; gd khdng cd hien tugng 
cftu t^o Idp. 

- Die didm cdu tao hidn vi: Vdng nam khdng rd. 
Mgch phan tan, sd Iugng 5,9-6,4/ mm^, mach don, 
chidm 40% v^ mgch kdp 2-3 (4), dudng kinh trung 
binh cua 15 mgch 154 pm; Id xuyen mach dan. Id 
thdng ngang xdp so le, midng Id thdng ngang hinh 
da giac, dudng kinh 6-9 pm; Id thdng ngang giu^ 
mgch vk tia la ddi 16 thdng ngang nua cd vanh; khdng 
cd thd bit Sgi gd dai 1063 pm, dudng kinh trung binh 
21,1 pm, chidu ddy vach 2,38 lun, khdng cd vach 
ngan ngang, mang Id thdng ngang don hoac cd vanh 
kich thudc nhd. Td bao md mdm xdp dgc than cay 
kha nhidu, b dgng vay quanh mgch kin hinh trdn, 
thudng cd 24 \\ks\g td bio md mdm vdy kin quanh Id 
mgch, cd xu hudng vay quanh mach hinh canh dac 
bidt vdi cac Id mgch nhd, mdi day td bao md mdm 
dpc cd 24 td bio. Tia gd rpng 1-2 (-3) hdng td bao. cao 
0,2^,4 mm (KMO hang td bdo), sd Iugng 4-6(-8) 

tia/mm. tia gd cd c£u tao ddng nhat Tinh ttie hinh 
lang tru cb hong rudt cua cac td bdo md mem xdp 
dgc than cdy. (id khdng cd siUc. (id phdt quang khi 
cd tia cue tim [41, [61. 

Tinh chit Gd Keo tai tugng la Ioai gd \k rdng cd 
khdi Iugng thd tich trung bmh. Khdi lugng thd tich 
gd khd kidt 0,55 g/cm^ Khdi lugng thd tich gd khd 
(d do am 12%) la 0,58 g/cm^ Ti Id co nit thd tich 
6,7%. He sd CO nit thd tich 0,46. Tinh ch^t co hge cua 
gd Keo tai tugng d Ba Vi dugc thu nghidm d do ^ 
12%, thu dugc kdt qua nhu sau: cudng dd udn tmh 99 
N/mm^, md-dun dan hoi udn tmh 10000 N/mm^, 
cudng do dp dgc thd 43 N/mm^, tnigt dgc thd 12,7 
N/mm^, Iuc tach 12,7 N/mm. Gd Keo tai tugng cd 
ham Iugng xenlulo tdng 78%, alpha-xenlulo 46,5%, 
linhin 27%, pentozan 14% va tro 0,2%; ham Iugng cac 
chat tan trong cdn-benzen 3,8%, trong nudc ndng 
3,3% va trong xiit 13,4%. 

Trien vgng str dung gd Keo tai tugng trong san 
xuat van dam va van sgi cd khdi Iugng thd tich trung 
binh (MDIO trong tuong Iai se tang vd ch^t lirgng 
dam d ^ ung dugc ydu cau cho san xu^t bdt giay va 
gi%. Hidn nay, v ^ dd muc Idi cd thd dugc han chd 
bang each trdng xen lodi, lua chgn, nhdn gidng vd lai 
gidng. Miic dd muc Idi cao cd thd Id do miia mua 
ngan. 

Can Cli vdo cac ydu cau cua nguydn hdu dimg 
trong cdng nghd san xuat vdn ddm cho thdy: gd Keo 
tai tuang hodn todn cd thd dap iing dugc ydu cau lam 
nguyen lidu cho sdn xuat van ddm. 

2.1.1.2. Ram 

Rom dimg trong nghidn ciiu Id rom tir gidng liia 
Q5 vd gidng Iiia Iai hai ddng dugc Idy d huydn 
Chuong My, thanh phd Hd Ndi. 

Dac diem cdu tgo cua ram: 

Rom do bidu bi, td chiic each mdng ca ban vd td 
chiic dng sgi cdu thdnh. Be mat hinh thdnh ldp simg 
hda. Id hgp chat beo be mat bdng nhin. Rom tir liia 
cd dgc diem Id cd thdnh phan sap (ki nudc) dthdn vd, 
do dd kha nang tham udt bd mat kem, khidn cho cac 
Ioai keo nhua nhidt rdn gdc urd va phenol khd tham 
ddu vd hinh thanh Hdn ket Kha ndng ddn dinh ciia 
rom vdi rom su dung keo gdp khd khdn, dnh hudng 
ddn chat lugng san pham. Trong rom, ham Iugng tro 
khd cao, chidm tdi trdn 12%, thdm chi tdi 18%, gdp 
hang chuc Idn (trdn 50 ldn) so vdi gd. Ddy ciing Id 
mgt diem bat Igi nira cho vide su dung rom, ra Idm 
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nguydn Ueu san xuat van dam, van nhan tao do sut 
can tra ciia Ihdnh phdn siUc (chiem chu yeu trong tro 
rom). Khdi lugng thd tich khd kiet 0,3&O,39 g/cm^ 
nhung mat dd xdp ddng thap khoang hdng 1/2 dam 
gd. Do vdy ty sudt nen ddi vdi dam ram Idn. 

Thdnh phan hod hge cua ram: 

Rom Ilia dugc hinh thanh tir vd sd te bao cd 
thdnh phan chinh Id xenlulo, herainxenlulo, linhin. 
Cho thay rom la Ioai vat hdu khdng ddng nhat, khdng 
ddng hudng. Ngoai ra trong rom cd chua mdt lugng 
khd ldn cac chat vd ca nhir Si, C^, Na, Mn, Mg,... 
ddc hidt la sihc chidm mdt ty Id kha Idn (17,72%) [17]. 

Ty Id thanh phdn cdc chdt trong rom (tinh theo 
khdi lugng ram khd): sap (wax): 3,72; heminxenlulo: 
35,50%; xenlulo: 39,63%; hnhm: 13,92%; h-o: 12,51-18%; 
silic: 9,68%; cdc chat vd cakhdc (Na, K, Ca, P, Fe...): 
6,03%; dudng: 1,25% [61, [7]. 

Can Cli vdo cac ydu cau cua nguydn hdu dung 
trong cdng nghd san xudt van dam cho thay: ram cd 
ham Iugng tro kha cao, chidm tdi trdn 12%, tham chi 
tdi 18%, gdp hang chuc Ian (trdn 50 Ian, gd Id kim: 
0,25-0,61; gd la rdng: 0,33-0,49) so vdi gd, hon niia 
thanh phdn sdp chu yen tap tnmg d than vd, hinh 
thanh Idp ky nudc, anh hudng ddn kha nang tham 
thdu vd kdt dinh, ldm giam cac tinh chat ca hge, vat 
Iy ciia van [2], Ram Iiia cd ham lugng linhin thdp han 
gd (8-12%). Do dd, tinh dn dinh kich tiiudc ciia ram 
kem han gd. Pentozan ciia rom cao han gd. Do dd, 
tinh dn dinh kich thudc oia rom kem ban go. Ham 
lugng chdt chidt sudt tan trong nudc lanh va ndng 
ciia ram cao han so vdi gd. Do dd, anh hudng khdng 
tdt den tinh nang cua vdn, khi ep de xay ra hidn 
tugng van dam dinh tam Idt kim loai. Tl Id tro cua 
rom cao hon gd, chiem khoang 13-20% khdi Iugng 
rom khd. Ti Id tro cao Iam cho tinh tham irdt be mat 
ciia dam kem, keo khd bdm dinh vao be mat ddm, 
ndu nghidm trgng se anh hudng rd rdt den cudng do 
ciia van dam. 

Can Cli vao ydu cau ciia nguyen heu dimg trong 
cdng nghe san xuat van dam cho thdy: rom Iiia hoan 
todn cd the dap iing dugc ydu cau Iam nguydn hdu 
cho sdn xudt van dam. 

2.1.2. Keo din 

Theo ket qua nghidn cmi cua Wang Weihong va 
cdng su (2006) ve su dung hdn hgp keo ure-
fomandehyt (U-F) vd este isoxianat (MDI) cho van 
dam, dung U-F kdt hgp vdi MDI ham Iugng 

fomandehyt tu do giam rdt nhidu so vdi chi dimg U-F-
(dudi 9 mg/lOOg vdn, dap iing tieu chudn El) [18].. 
U-F va MDI cd thd ti^n ldn vdi nhau hode phun ridng 
tung Ioai vao dam gd vdi ^ Id U-F: MDI = 6:1. 

Keo su dung cho nghien ciiu chd tgo vdn ddm 
hdn hgp la hdn hgp keo urd-fomandehyt Id hidu 
Dynchem WG -2888 cua Hang Dynea va keo este 
isoxianat ciia Cdng ty Casco. Ty Id pha trdn U-F : 
MDI la 5 : 1. Lugng keo dung trong van dam Id 12% 
cho van ldp ldi va 14% cho van Idp mdt Chat ddng rdn 
cua hdn hgp keo la NH4CI, ty le dimg 1%. 

Keo cua Hdng Dynea va Cdng ty Casco Id keo 
dang dugc sir dung nhidu d cac nudc Ddng Nam A 
nhir Malabda, Indonexia, Thdi Lan... O nubc ta, keo 
ciia Hang Dynea va Cdng ty Casco da vd dang dugc 
su dung nhidu trong cac xi nghidp san xuat van dan, | 
vdndam[4], [5], [6]. * 

Cac chi tieu ky tiiugt a ia keo ddn U-F qua kidm 
tra nhu sau: Keo dgng long; mdu trdng due; hdm 
lugng khd 47%; ty h-gng 1,25-1,27 g/ml; do nhdt kidm 
tra bang may do dg nhdt (Rion Viscoteter VT-04) ' 
tiieo tieu chuan GB/T 14074.7-93 [12] Id 100-180 ' 
mPa.s (g 30"C); dd pH 7,0-7,2 (kidm fra b 20«C); thdi 
gian gel hod 67 s (d lOO^C); Iugng fomandehyt tu do 
nhd hon 0,5%; thdi gian bdo qudn 02 thdng d 30°C. 

Cdc chi tidu ky thudt cua keo ddn MDI qua kidm 
tra nhu sau: Keo dgng long; mdu hoi ndu; hdm luong 
khd 49%; ty ti-gng 1,26-1,29 g/ml; dO nhdt kiem ha 
bang may do dg nhdt (Rion Viscoteter VT-04) theo 
tidu chuan GB/T 14074.7-93 [12] Id 300 mPa.s (d 
3tf'C); dd pH 7,1-7,4 (kidm tra b 20°Cy, tiidi gian gel 
hod 69 s (d KWC); lugng fomandehyt tg do nhd hon 
0,4%; thdi gian bao quan 02 thdng b 30''C. 

Cac chi tidu ky thudt cua hdn hgp keo ddn U-F 
va MDI qua kidm tra nhu sau: Keo dang long; mdu 
hanh vdng; ham lugng khd 49%; t^ trgng 1,25-1,28 
g/ml; dp nhdt kidm tra bdng may do dd nhdt (Rion 
Viscoteter VT-04) theo tidu chudn GB/T 14074.7-93 
[12] la 200 mFa.s (d Stf'C); do pH 7,0-7,3 (kidm fra b 
2(PCy, thdi gian gel hod 68 s (d lOtf'C); Iugng : 
fomandehyt tu do nhd hon 0,5%; thdi gian bdo qudn 
02 tiiang 630^0 

Dd ddnh gid kha ndng kdt dinh c6a mdng keo 
chiing tdi di kidm tra dO bdn hdn kdt ciia mdng keo. 
Dd ben Uen kdt cua mdng keo, kidm tra theo tidu 
chudn GB/T 14070.1083 [12]. Kdt qud kidm tra nhu 
sau: do hdn lidn kdt mdng keo hdn hgp U-F vd MDI 
qua 03 Ian do cd gia tri trung bmh 0,195 MPa. 
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Vdi cac chi tidu ky thudt nhu vdy, keo U-F, keo 
MDI va hdn hgp keo U F vd MDI hodn todn cd thd d ^ 
ling dugc ydu cdu cua keo dimg dd sdn xudt vdn dam. 

2.1 J. Chdt chdng am 
Can cu vdo cdc kdt qua da dugc nghidn ciiu vd 

san xuat gidi diidu, chiing tdi dimg chat chdng am Id 
dung dich parahn ciia Nha mdy Tky Long - Quang 
Ddng - Trung Qudc cho san xudt vdn ddm hdn hgp. 

Dung djch parafin Id dung dich khdng mdu, 
khdng hda tan frong nudc, keo dan, cdn; hda tan 
trong dte, CCI4,.. Cdc chi tidu ky thugt cua dung dich 
parafin: khdi lugng rieng 0,83&O,855 g/cm^, ndng do 
6065%, nhidt dd ndng chay 6tf'C, nliidt do phan gidi 
170°C, nhidt dd bdc chay 360"C [5]. 

Khi nghidn cuu, Iugng parafin diing frong van 
dam Id 1% [9], [12], 

2.2. Phuong p h ^ thi ng^dni 

2.2.1. dc chi tieu cda vin thf nghidm 
Dua vdo ddc didm ciia nguydn hdu vd cdc chi tieu 

ciia vdn ddm cdp II dimg cho san xuat hdng mge, 
chiing tdi lua chgn logi vdn ddm nhu sau: 

Loai vdn ddm 3 Idp. Ty Id kdt cau ciia vdn ddm Id 
1:3:1. Ty Id pha trOn giua ddm ram vd ddm gd Keo tai 
hrgng tiieo phdn frdm Ian lugt Id 10, 20, 30, 40, 50%. 
Chidu ddy vdn ddm 18 mm. Khdi Iugng thd tich vdn 
dam 0,7 g/cm'; khdi Iugng tiie tich Idp mdt 0,85 
g/cm^ Kich thudc vdn (chua dgc cgnh) la: 800 x 800 

Bdng 1. Miic vd budc Ifa^ ddi 

X 18 nun. Do am ciia tiiam ddm truoc khi ep ndm 
frong khoang: ldp mat-Id 15-18%, ldp Idi la 10-12%. 

Cdc chi tidu tinh chat vdt Iy, co hge d ^ iing 
dugc ydu cau cua vdn ddm c ^ 2 dimg cho dd mdc vd 
xdy dung. Cdc chi tieu chat lugng cua vdn ddm, gdm 
[11], [12], [17], [18]: 

- Dd ben udn tinh (aJ > 14 MPa. 

- Do ben keo vudng gdc bd mat {o^ > 035 Mpa 

- Ty le truong nd chidu ddy (TS) < 12%. 

2.2.2. Md hinh toin hoc 

Can Cli vao didu kidn tidn hdnh tiii nghidm, 
chiing tdi chgn phuong phdp nghidn ohi thuc 
nghidm theo Iy thuyet quy hogch thuc nghidm da 
ydu t». 

Md hinh todn hoc dugc chgn cho tiu nghiem Id 
quy hoach thuc nghidm cdc ydu ^ nit ggn da ydu td 
bdc hai. Vdi 2 bidn sd dau vdo, sd Ihi nghidm qua 03 
ldn lap Igi dugc tinh tiieo cdng thiic [1], [3], [8], [191: 

M = K(2n + 2°+l) 

Trong dd: M - sd thi nghidm; k - sd Idn Idp lgi 
Oc=3); n - sd bidn sd (n = 2). Vdy M = 27. 

Cdc ydu td dau vdo ciia thi nghidm gdm: thdi 
gian xii Iy hda mdm ddm b 100''C (t), ty Id phdi frOn 
ddm rom/dam gd (K). Miic vd budc thay ddi cua cdc 
thdng sd dli nghidm dugc trinh bay dbang 1. 
ciia cdc thdng sd flii nghidm 

Thdng s6 
T«nth6iiKS<i 

T? 1̂  phdi trOn dam rom/dam g6 
Thdi gian xijly dam 

Kihieu 
K(«) 

X (phut) 

cac muc thi nghidm 

- a 
10 
15 

20 
30 

0 
30 
45 

+ 

40 
60 

+a 
50 
75 

2.2.3. Qui tiinh tao vin dim 
Qud trmh cdng nghd sdn xuat -ran ddm hdn hgp 

hi gd Keo tai tugng vd rom dugc trinh bdy theo so dd 
dh inh l [ l ] , [2 ] , [20]. 

Gd Keo tai tugng tgi Ba Vi dugc chuydn ve ngay 
sau khai thdc trdnh nam mdc xdm hai. 

Gd dugc t ^ kdt, tidn hdnh Ioai tru vd, cdt khiic vd 
logi bd cdc dinh sdt Sau dd dugc bdm frdn may bam 
dam BX444 ciia Tnmg tdm Cdng nghidp ning, Trudng 
Dgi hge Ldm nghidp. Ddm sau khi bdm dugc phdn logi 
tren cdc mdy sdng ddm. Sau khi phdn Ioai, loai bd 
nhimg ddm khdng dat ydu cdu, ddm dugc sdy frong Id 
sdy trdng quay d ^ dO dm 3-5% cho dam Idp loi, 4-6% 
cho ddm ldp mdt vd dugc kidm ti^ kich thudc. 

Kdt qud kidm tra vd chdt Iugng dam gd Keo tai 
tupng cho thdy: 

Dam ldp mat Dam mdu trdng. Chidu ddy chii ydu 

Id logi ddm ddy 0,25 mm, tuy nhidn vdn cd mOt sd ddm 

hoi ddy (>0,25 mm). Trong khi dd, chidu ddy ddm 

theo tidu chudn la 0,15^,25 mm. Chidu ddi chu ydu 

loai ddm ngdn hon 10 mm. Chidu ddi ddm Idp mdt tdt 

nhat theo tidu chudn la 20 mm. Do thon cua ddm vdo 

khoang 40-50 ^du cau cua tieu chudn Id 100-200). 

Dam Idp ldi: Ddm mdu trdng. Chidu ddy chu ydu 

la logi ddm Idn ban 0,350,45 mm, tiidm chi cdn cd 

ddm day 1-2 mm ̂ du cau ciia tieu chudn Id 035^.45 

mm). Phdn Idn ddm cd chidu ddi dudi 30 mm (chu ydu 

ddi 23 mm). Chidu ddi ddm Idp gifia tdt nhdt theo ydu 

cdu Id 40 mm. Dd tiion ciia ddm vdo khodng 40-50 

(ydu cdu cua tidu chuan Id 60) [19], [20], [23], [24]. 
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Dam ldp loi 

Dam Idp mat 
t 

Phan Ioai dam 

Derao Say khd 

Hmh 1. Qud trinh cdng nghd tgo van ddm hdn hgp 

Rom dugc lay tir huyen Chuang My, thanh phd 
Ha Ndi. Dua rom vao may cat chuyen ditng, cat 
thdnh doan ngdn 20 mm. Sau do dugc say so bd den 
dd am 15% trong Id say frdng quay. Dua nhOng doan 
ddm rom da cdt ngan vao may nghien. Sau khi 
nghidn, dam ram dugc phan loai sa bd de loai bd 
dam khdng dat yeu cau. Sau dd dam ram dugc cho 
vao thiing hda mem frong nudc ndng nhiet do lOCC 
d cac che do thdi gian 15 - 75 phiit. Sau khi xu Iy hda 
mem, dam dugc vdt ra va de rao. Sau dd dam dugc 
say khd den do am 3-5% cho dam ldp ldi va 4-6% cho 
damldpmat [14],[15]. 

Vi ram sau khi nghien, dam cd nhieu cap kich 
thudc khac nhau nen dam rom dugc phdn loai (qua 
cac ldp sang cd dudng kinh Id sang: 10, 5, 2,5, 1,25, 
0,63 va 0,375 mm). Nhimg dam dam bao yeu cau 
dugc dung Iam ddm cdng nghe. Ty le lgi dung dam la 
60% [2], [6], [7]. 

Cac yeu cau ciia dam cdng nghd dung frong 
cdng nghe san xuat van dam cho thay: dam rom 
hoan toan cd the dap iing dugc ydu cau cua dam cho 
san xuat van dam. 

Dam gd Keo tai tugng va dam rom sau khi dugc 
phan loai dugc frdn ldn vao nhau. Ty Id pha frdn dam 
gd Keo tai tugng va dam rom theo cac ty Id dam gd: 
dam rom 90:10, 80:20, 70:30, 60:40, 50:50. Keo dan U-
F va MDI duoc frdn ddu sau dd cho parafin vao. 

Khuay deu cho hdn hgp keo dan va parafin hda tan 
frong nhau. Sau do, dam dugc phun frdn hdn hgp 
chat ket dinh frong may frdn keo trdng quay. Ty 1§ 
keo diing cho ldp mat la 14%, ldp Idi la 12% (so vdi 
luang dam khd kiet). Do pH cua ddm Idp mat sau 
frdn keo la 6,5, do pH cua dam ldp Idi sau frdn keo Id 
5,5 [5], [25], 

Len khudn la qua trinh trai tham dd tgo thanh 
khudn tnrdc khi ep thanh van ciing. Qua trinh ldn 
khudn la dam sau khi frdn keo dugc dua Ien thidt hi 
frai tham dd rai thanh tham dam nhdm muc dich tao 
ndn tang ve ket cau, kich tiiudc ciing nhu khdi luong 
thd tich cua van ddt ra. 

Do dieu kidn thi nghiem nen frong dd tai chgn 
phuang an frai tham bdng thu cdng. Dam sau khi 
frdn keo dugc frai vao khudn gd va nen dp bdng tay 
(ep so bg) dd giam chieu cao khoang may dp nhidt 
Van 3 ldp, ddm Idp mat va Idp Idi dugc frdn ddu sau 
dd trai Ien khudn theo ty le ket cau 2 Idp mdt va 1 ldp 
ldi theo ty le 1:3:1 [21], [26], 

Van sau khi frai tham va len khudn dugc tidn 
hanh ep nhiet, Trong thi nghiem sir dgng mdy dp 
nhiet mdt tang vdi cdc thdng sd cua chd dg ep dugc 
xac dinh nhu sau: nhidt do ep: 160''C, thdi gian dp: 
0,6 phiit/mm chieu day. Ap suat ep cd dinh Id 2,5 
MPa. Trong qua trinh thi nghiem tao van ddm, may 
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dp dugc diing Id may dp BID113 cfia Trung tdm Cdng 
n ^ ^ Kiing - Trudng Bgi hoc Ldm n ^ d p . 

Sau khi ep n h i ^ vdn dugc dd dn dinh trong 48 
gid nhdm hgn chd cong vdnh do hiit am trd Iai. Van 
mdu dugc bdo quan frong mdi trudng phdng flii 
n g h i ^ vdi nhidt dd khoang 27°C, do dm tuong ddi 
cAa khdng khi khoang 65% va thdi gian 48 gid tnrdc 
khi gia cdng mdu [17]. 

2J.4. Phmmgphip kidm tra kdt qua thi nghidm 
Do pH ciia keo dan, dung dich parafin va hdn 

hgp cdc chdt dugc do bang may do do pH (HI 9224 
MicFoprocesser printing pH meter) va dupc Idem tra 
flieo tidu chudn GB/T4897-77 [7]. Dd chmh xdc ciia 
may do dd pH Id 0,1. 

Dd nhot cua keo ddn dugc do bdng midy do dd 
nhdt (Rion Viscoteter VT-04) tiieo tidu chuan GB/T 
14074.7-93 [12]. 

Dd hdn Udn ket mang keo Idem tra theo tidu 
chudn GB/T 14070.10-83 [12]. Thiet bi kidm h^ Id 
mdy thu tinh chat ca ly AMSLE 5 tan 11/2612 ciia 
Tnfdng Dai hge Lam nghidp. 

Thdi gian gel hda cua keo ddn kidm fra theo tidu 
chudn GB/T 14074.1093 [4]. 

Vdn ddm sau khi dp dugc dd dn dinh 48 gid, sau 
dd dugc sdy ddn dO dm 12% (mdy do dd dm Wagner 
L606 Moisture Meter). DO chinh xac cua mdy Id 0,1%. 
Cdc mdu dugc cdt theo cdc tidu chudn kidm tra chdt 
Iugng [15], [16]. 

Khdi lugng thd tich cua sdn pham mdu dugc 
tiigc hidn flieo tidu chuan TCVN 77504: 2007 [3], 

[41. Ty Id tniong no chidu ddy kidm tra theo tidu 
chuan GB/r4%5-92 [8], [9]. Dd bdn keo vudng gdc, 
do bdn udn tmh van ddm dugc kidm tra tr te mdy fliii 
cciy MISQTest/25 cua Trung tam Thi nghidm fliuc 
hdnh, Khoa Chd hidn lam san, Tnidng Dgi hge Ldm 
nghidp. Tidu chuan kidm ti:a Id GB/T4965-92 [81, [91. 

3.IIErQUjiVJiTHADUlAN 
3.1. I ^ t qua flii nghidm 
Cac chi sd ngoai quan oia cac tdm vdn nay d ^ 

ling ydu cau. Van cd man vdng sdm hode ndu, frdn be 
mat van Ididng cd cdc vet ddm hode vimg chuyen 
mdu, bd mdt vdn phdng khdng cd xa, xudc. Quan sdt 
tam van ddm tir gd Keo tai tugng va rom Iheo m$t cdt 
ngang cho thay: d mat cat ngang aia vdn cd nhidu 
chd khdng ddng nhat 

Kdt qua Idem tra mgt sd chi tidu chat Iugng ciia 
van ddm hdn hgp tii gd Keo tai tugng vd ram dugc 
trinh bay dbang 2. 

Cac phuang trinh tuong quan bidu didn quan hd 
giira ^ Id phdn frdm phdi frdn ddm rom/ddm gd, thdi 
gian xir Iy hda mdm ram va mgt sd chi tidu chdt 
Iugng van dam (tŷ  Id truang nd chidu day, dd bdn 
udn tmh, dd bdn kdo vudng gdc bd mdt van ddm) 
nhu sau: 

TN = 11,823 - 0,282K + 0,0231K2 - 0,734T -
0 ,045KT-0 ,3»C2 

Qtrr = -13,78 ̂  7,845T - 0,261K^ -H 3,546T - 0,56K.T 
+ 0,491T^ 

Ok = -12,63 + 0,291T - 0,35K2 + 2,842T - 0,73T.T -f 
0,21T2 

TT 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

Bang 2. M$ts<j chitieu ch^tlu^ngvan dam 
Thdng s6 d ^ vao 

KW) 
40 
20 
40 
20 
50 
10 

30 
30 
30 

T (phiit) 
60 
60 
30 
30 
45 
45 
75 
15 

45 
van ddi chung 

Cac chi tidu ch^t luong ciia van dam 
TS(%) 

14,13 
13,23 
14,18 
12,98 
11,75 
12,23 
10,45 

12,38 
11,23 
9,21 

y (g/cm*) 
0,705 
0,689 
0,713 
0,735 
0,675 

0,723 
0,716 
0,689 
0,713 

0,723 

a,, (MPa) 
13,89 
15,11 
14,98 
13,65 
14,21 
14,76 
14,02 

13,18 
15,12 
16,73 

a„(MPa) 
0,321 

0,315 
0,346 
0,352 

0,378 
0,354 
0,383 

0,378 
0,364 

0,391 
Ghi c6£/.'Cacs61i$udr bang 2 la cac so lidu trung binh da qua xu ly thong kd. 

cac kft qui nghiin cmi b bing 2 v4 cac phuong "'>'' •*"•« thay doi vi diu dao dOng xung quanh gii 

trinh tuong quan cho thiy; trj0,7g/cm'. 

- Kh* luflng thS tich oia van dam ft cic ch^ dO ' ^^ '* '™°"^ ™ "^'"*" ^ ' ^ ' ^ •"*' "^'""8 
nhiit do «p, thdi gian dp, ty If phdi trdn thay ddi hiu *^P l"™ ^ ^ •**" ' '*" h(?p tit g6 Keo tai tinjug va 
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rom, Trong khi dd, cac chi sd do bdn keo vudng gdc 
bd mat va do bdn udn tinh cua van dam ddi chung 
ludn cao hon van dam hdn hgp. 

- Khi ty Id phdi frdn dam rom/dam gd tang tir 
10% den 20%, ty Id truang nd chidu day van dam tu cd 
xu thd giam di. Tuy nhien, neu tiep tuc tang Iugng 
rom hay ty Id phdi frdn dam rom/dam gd tang Ien thi 
ty le truong nd chieu day tang ldn nhanh. Tuong tu 
nhu vay, ty Id phdi frdn dam rom/dam gd tang tir 10% 
ddn 20%, dd ben keo vudng gdc be mat va dd ben udn 
tinh cua van dam cd xu thd giam di. Do ben keo 
vudng gdc be mat, do ben udn tinh van dam khi ty Id 
phdi frdn dam rom/dam gd tang qua 20% giam rat 
nhanh. 

- Khi thdi gian xu ly hda mdm dam rom tang Ien 
tir 15 phut ddn 45 phiit, ty le truong nd chidu day van 
dam hdn hgp giam di rd ret, do ben keo vudng gdc 
be mat va do ben udn tinh cua van dam tang ldn, Tuy 
nhien, neu thdi gian xu ly hda mdm dam rom tang 
vugt qua 45 phiit, thi ty le truong nd chieu day van 
dam hdn hgp tang Idn, do ben keo vudng gdc be mat 
va do bdn udn tinh cua van dam giam di. 

- Cac he sd cua cac phuang trinh tuong quan cho 
thdy: cac hd sd cua bidn sd ty Id phdi frdn trong cac 
phuang trinh tuang quan cao han cac he sd cua bidn 
thdi gian xu ly hda mdm. Didu nay chiing td ty le 
phdi frdn giira dam ram va dam gd Keo tai tugng anh 
hudng nhidu hon la thdi gian xu ly hda mem dam 
ram. 

Cac nhan xet fren day cd the duac giai thich 
nhu sau: 

- Do rom cd khdi lugng the tich 0,35-0.39 g/cm^ 
tuy nhd hon nhieu so vdi gd Keo tai tugng la 0,55 
g/cm^, tuy nhien lugng dam rom so vdi dam gd la rat 
nhd. Vl vay, ta thay rdng b cac ty le ket can khac 
nhau thi khdi lugng the tich cua van dam hdn hgp 
thay doi khdng nhieu va vdn dao ddng xung quanh 
chi sd 0,7 g/cm^ [4], [5], 

- Ram la nguyen Ueu cd cau tao rdng, xop va 
khoi lugng the tich nhd. Ddng thdi kha nang hiit am 
nguyen Ueu kha tdt, khi hiit am rom de bi bidn mau 
thanh nau sam anh hudng den mau sdc cua van 
thanh pham, Trong rom thanh sihc, sap va dudng 
chidm ty le kha cao (silic: 9,68%; dudng: 1,25%; sap 
(wax): 3,72 [6], [7]). Cac chat nay anh hudng khdng 
tdt den qua trinh dan dinh. Thanh phan sihc chii yeu 
d ldp bd mdt dam Iam dam ram ciing va ngan can su 

bam dmh cua keo dan. Silic frong dam ram ndu ggp 
nudc se chuyen mau ndu va suih ra miii khd chiu. Vi 
vdy, de lam mem rom vd Ioai bd mdt sd chat cd hai ta 
can xu Iy hda mdm. Mdt sd nudc ngudi ta dung hda 
chat de xu ly. Vi du: Xiaoqun Mo va cdc cdng su t^ 
Trudng Dai hoc bang Kansas, My tiiuc hidn ndm 
2001. Rom dugc xu Iy hod chdt id H2O2 va/hodc 
NaOH [6], [7]. Tuy nhidn, dung hda chat se tdn kem 
va nang gia thanh san pham. Nen dimg nudc ndng la 
mdt giai phap hieu qua. 

- Khi ty le khdi frdn giiia dam rom vd dam gd 
tang 1020%, liic dd dam ram cd tdc dung chui vao 
cac khoang "frdng" va lam cau ndi cho su Udn kdt 
giiia cac dam vdi nhau. Chinh didu nay da giai thich 
tai sao lugng dam rom frong van dam tang len ttii ty 
le truong nd chidu day van dam cd xu the giam di, dp 
ben keo vudng gdc be mat do ben udn tinh vdn ddm 
tang Ien. Tuy nhien, khi lugng ddm ram frong van 
dam qua ty Id phdi frdn 20%, chinh dam rom se tao ra 
cac gdi va cue dam, didu nay se anh hudng den Û n 
ket frong dam Idm ty Id truang nd chidu day van dam 
tang Ien, do ben keo vudng gdc be mat, dd bdn udn 
tinh van dam giam di. Mat khac, frong rom ham 
Iugng hemixenlulo: 35,50%; xenlulo: 39,63%; Unhm; 
13,92% deu thap ban gd Keo tai tugng. Vi vay, Iugng 
dam ram se khdng cd lgi cho do bdn keo vudng gdc 
be mat do bdn udn tinh van dam. Do dd, luang ram 
cang nhidu do ben keo vudng gdc bd mat, dd ben 
udn tinh van dam cang giam. 

3.2. Xac dinh gid tri tdi uu ciia thi nghidm 

De xdc dinh cdc gia tri tdi uu cho cac thdng sd 
thdi gian xir Iy hda mem ram, ty Id pha frdn giiia dam 
ram va dam gd Keo tai tugng, can cu vao ydu cdu cua 
van dam cdp II dimg trong dd mdc thdng dung, cdn 
Cli vao cac sd Ueu b bang 2, cac phuang trinh tuong 
quan bieu didn mdi quan hd giiia thdi gian xir ly hda 
mdm rom, ty le pha frdn giua dam rom va ddm gd 
Keo tai tugng va mgt sd chi tieu chat lugng van dam, 
chiing tdi giai bai toan tdi uu theo phuong phap trao 
ddi gia tri phu. 

Kdt qua cac gia tri tdi uu ciia cac thdng sd dau 
vao nhu sau: thdi gian xu ly hda mdm ram la 46,12 
phiit, ty Id pha frdn giiia dam rom vd ddm gd Keo tai 
tugng 29,85%. Cac thdng sd ky thudt cua van cd thd 
dat cudng do udn tinh (MOR): 14,64 Mpa; cudng dg 
keo vudng gdc (IB): 0,382 Mpa; ty le truong nd chidu 
day (TS): 8,83%; ty frgng van: 0,7-0,73 g/cm^ 
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4.KETLDAN 

- Khi su dung hdn hgp giua ddm gd vd ddm Idm 
tir rom d ^ Id cho phep thi hdn hgp ti^n ddp iing tdt 
ydu cau ciia nguydn Udu dimg frong cdng nghd san 
xudt van ddm. Chat lugng van ddm tir hdn hgp hai 
nguydn Udu dap iing tdt ydu cau, chat Iugng ngoai 
quan ciia van dam bao. 

- Vide sir dung hdn hgp hai nguyen Ueu (dam gd 
Keo tai tugng vd dam rom) cd y nghia hdt siic Idn. 
Didu nay dd md ra hirdng mdi ve vide sii dung ngudn 
nguyen hdu rom ma hien nay chu ydu ndng dan 
dimg Iam chat dot lam thiic an cho trau bd hode ddt 
tgi ddng rudng (didu nay rat lang phi va gay d nhidm 
mdi trudng). 

- Van ddm hdn hgp tir gd Keo tai tugng va ram 
theo cdng nghd fren hoan toan dam bao duac nhung 
ydu cau vd chdt lugng cho van dam dimg frong dd 
mge dan dung. Cdng nghe san xuat van dam nay 
hodn toan cd the dugc dp dung vao thuc te san xuat 
cua Vidt Nam vdi nhiing frang thidt bi dung trong 
san xuat cdc loai van dam thdng dung hien nay. 

- Cac thdng sd cdng nghd ep hop ly khi tao van 
ddm hdn hgp tir gd Keo tai tugng va rom nhu sau: 
thai gian xu ly hda mdm ram la 46,12 phiit ty Id pha 
frdn giii^ dam rom va dam gd Keo tai tugng 29,85%. 
Khi dd, cdc chi tidu chdt lugng cua van dam cd thd 
dgt: cudng dg udn tinh dat; 14,64 Mpa; cudng do keo 
vudng gdc dat: 0,382 Mpa; ty Id truang nd chidu day: 
8,83%; ty frgng van: 0,7-0,73 g/cml 
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STUDY ON THE EFFECT OF RICE STRAW SOFTENING TREATMENTTIME AND MIXING RATIO 
BETWEEN WOOD AND RICE STRAW ON THE QUAUIY OF MIXED PARTICLE BOARD FROM Acacia 

mangiumWJLLD WOOD AND RICE STKAW 
Tran Van Chu 

Summary 
The purpose of this research is to study the effect of rice straw softening freatment time and mixing ratio 
between nee straw and wood particle on the quahty of mixed particle board from Acacia mangium WiUd 
wood and rice sfraw to evaluate whether this technology suit to the technological and production conditions 
in Vietnam or not. The particle board is amied to make indoor furniture for domestic market. The rice sfraw 
was collected in Chuong My district, Hanoi and Acacia mangium WiUd wood was collected in Ba Vi district 
Hanoi. The parhcle 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 (MDI) adhesive from Casco adhesive company was used 
with resin dosage of 12% for core layer and 14% for surface layer. In this expenment design, the input 
parameters are as foUow: softening treatment (steaming) time for rice sfraw is 15. 30, 45, 60, 75 m minutes at 
lOÔ C and rice sfraw-wood mixing ratio is 10, 20, 30, 40. 50 in percentage. The results shown that the 
optimum pressing conditions is that: softening freatment time for rice sfraw is 46.12 minutes with the sfraw-
wood mixmg 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 (IB) of 0.382 MPa, thickness swelling (TS) of 
8.83% and board density of 0.7-0.73 g/cml 
Keywords: Rice sfraw. Acacia mangium W /̂/rf wood, mixed particle board, modulus of rupture (MOR), 
internal bond (IB), thickness swelling (TS), board density. 
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