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TOM TAT

HIEU QUA CHONG CHAY CUA MOT sd BoN PHA CHE
CHAT CHONG CHAY DUNG TRONG VAN DAM

Tydn Van Che?, Ly Tudn Trudmg’

Muc dich cia nghién ciru nay la danh gia hiéu qui chéng chdy clia cac loai van dam duoc tao ra tir g B dé

va 03 don pha ché chét chdng chay véi hai phuong pha
toan bo ba lép ciia van dam. Qua d6, tim ra don pha ch

p cho chét chdng chay chi vio 16p bé mit van dam va
& chit chéng chay phil hop véi diéu kién cong nghé

vA sin xudt ciia Viet Nam. Chét chéng chéay cho vao van dam theo phuong phap hoa tan cung keo dan va
phun vao dim gd. Két qua nghién ciu cho thdy: 3 cong thitc pha ché chat chong chéy khi cho vao lép mat
va toan bé van diam cho phép fao ra duge van dam cham chay, dap img duge nhimg yéu cau co ban cla van
dam dung trong xay dung va hang moéc. Cac yéu ciu d6 gém: kha nang chdng chay tot, &nh hudng it dén do
bén van, phuong phap cho vao van dé, it doc hai, gia ci phai chang... Trong 3 don pha ché chit chéng chéy,
dom thir ba phit hop nhat véi diéu kién san xuit ciia ching ta. Chét chong chay cho vae 16p mit cia loai van
dam c6 gia thanh thip, ty 1& tén that khéi lugng van dim van nim trong gi¢i han cho phép. Tuy nhién, thoi
gian bén lira, chay lan tod va chay am i ciia loai van dam nay chua dap img duoc yéu ciu cta tidu chuin. Van
dam khi cho chit chéng chay vao toan bd van dam co ty 1¢ ton that khéi luong van dam thdp, cic chi sd vé
hé sd din nhiét clia van dam, thoi gian bén Iira, chay c6 ngon lra va chay cé khoi cia van dim dap (mg tot
yéu ciu cfia tidu chudn. Theo két qua nghién ciu cong nghé san xuit van dam cham chay hoan toan co thé
duoc ap dung vao thuc té san xuit véi nhimg trang thiét bi ding trong san xudt cic loai van dim thong
dung hién nay. Kha nang chéng chay cia van dam cham chay thay d6i ro khi nhiet do thay déi. Mic 46
thay déi ty 12 tén thit khéi luong clia c4c loai van dam duoc xép theo thir ty sau: van dim thong dung > van

dam tir dom 3 > van dam tir don 1 > van ddm tir don 2.

Tt khoa: Hé s6 din nhiét, iy Ié ton that khoi lrong, sir thay doi nhiét do bén trong mdu, thor gian bén I,
thor gian chdy cd ngon hia, thoi gian chdy 4m i, van dam chim chdy, chit chong chdy.

1. DAT VAN BE

Theo cling su phat trién kinh t& - x4 hé, nhu céu
sit dung gb va san phim fir g clia con nguoi ngay
cang gia ting ca vé so luong va chit lupng. Dé dap
tmg nhu cdu s dung, ching ta dd chuyén hudng
muc tiéu tir st dung gb rimg ty nhién va san pham xé
sang g6 moc nhanh rimg tréng va san pham van
nhan tao. Van dim 14 mét trong nhimg loai van nhan
tao duroc st dung rong rdi trong san xuit 4o moc dan
dung & nuée ta. Tuy nhién, van dam rat dé chay, do
do, viéc nghién ctru tao ra van dam cham chay cé y
nghia hét sitc quan trong trong cong tic phong,
chéng chay va kha nang canh tranh cua van dam trén
thi truémg. Hién nay, c6 nhiéu phuong phap san xuat
van dam cham chay, nhung tong hop lai c6 hai giai
phap co ban l1a: xi Iy chong chay cho van dam thanh
phidm va xt ly chéng chay trong qua trinh s&n xuit
van dam. Phuong phap duoc img dung nhiéu nhit
hién nay la tron chat chéng chdy ciing keo dan sau
dé tién hanh phun vao dam trong qua trinh sin xuat

' Trudmg Dai hoc LAm nghiép

140

van [1]. D& giai quyét van dé chéng chay cho van

dam thi chi cé con dudmg ding hoa chit chong chay
14 ¢6 hiéu qua. Tuy nhién, khi ding ho chat chong
chay cho van dam, hoa chit chéng chiy sé c6 anh
hudng dén tinh nang ky thuat ciia keo dén (kha nang
hoa tan, d6 bén lien két cia mang keo, d6 pH cua
han hop keo dan, ...), dén tinh chat vat Iy, co hoc caa
van dam (dic biét kha ning hut nuéc cla van, d ben
lien két ctia van...), nguoc lai, cac thong so ché do ép
(dic biét nhiét do va thoi gian ép tao van) cling anh
hudng dén hiéu qua chong chay clia cac hoéa chat
nay. Duéi day 1a cic phuong phap nghién ctu qua
trinh chay cfta van dim tao ra tir gb Bo dé va 3 don
pha ché€ chit chdng chay nhim danh gia hiéu qua
chéng chay cia cac don pha ché nay trong sin xuat
van dam & méot ché dé cong nghé cu thé.

2. VAT LIRU VA PHUDNG PHAP
2.1. Nguyén liéu ding trong thi nghiém
2 1.1. Neuyeén liéu gé vd dim

G5 dung trong thi nghiém 1a g6 Bé dé (ten khoa
hoc la Styrax tonkinensis - Pierre, thuoc nhém VID
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7-8 tudi duoc lay vé tir huyén Poan Hing, tinh Phu dat yéu cau, dam duoc say dén do am 3-5% cho dam

ol

Tho.

GO Bo dé sau chat ha, tap két duoc loai trir vo,
sau do duoc bam trén may bam dam BX444 cua

Trung tam Cong nghiép nmg, Truong Pai hoc Lam

lop 16i, 4-6% cho dam lop mat va duoc kiém tra kich
thuoe (Dam lop mat: Po day trung binh 0,25 mm,
chiéu dai dam <10 mm, dé thon 40-50, dam lop loi:
bo day 0,35-0,45 mm, chiéu dai dam <30, dé thon 40-

nghiép. Sau khi phan loai, loai bé nhimg dam khéng 50).
Dam 16p mat | Say dam Tuyén tron dam Tron keo
San pham [ Ep nhiet [ Ep so bd - Trai tham |
Dam lop giira | Say dam Tuyén tron dam _| Tronkeo
Hinh 1. Qua trinh céng nghé tao van dim cham chay
212 Keo din nhiét do nong chay 87°C, nhiét d6 phan huy 387°C,

Keo dung frong thi nghiém la keo Uré
Fomandehyt (U-F) ki hiéu Dynchem WG -2888 ctia
Hang Dyno. Cac chi tiéu ky thuat cua keo U-F qua
kiém tra theo tiéu chuan GB/T14074.4-93: dang long,
mau trang duc, ham luong kho 47%, ty trong 1,25
1,27 ¢ ml?, do nhot 100-180 Pa.s (¢ 20°C), do pH 7,0-
7,2, thoi gian gel hoa 67 s, luong fomandehyt tu do
nho hon 0,5%, thoi gian bao quan 2 thang.

2.1.3. Chat chong am

Can ¢ vao cac két qua da duoc nghién cuiu va
nha san xuat gioi thiéu, ching toi dung chat chong
am 1a dung dich parafin cia Nha may Tay Long -
Quang Pong - Trung Quoc cho san xuat van dam
cham chay. Cac chi tieu ky thuat cua dung dich
parafin: khoi luong riéng 0,835-0,855 g/cm®, nong do
60-65%, nhiét d6 nong chay 60°C, nhiét do phan giai
170°C, nhiét do boc chay 360°C [5]. Trong nghién
curu, luong paraffin sir dung 1a 1% [3], [9].

2.1.4. Chat chong chay

Cac hoa chat duoc mua tai Nha may Hoa chat
buc Giang.

- Axit boric (H;BO,): Axit boric la chat mau trang
dang tinh thé, khoi luong phan tur 61, ty trong 1.44,
lwong tan trong nuoc & 20°C- 5 g/100g H.O, nhiét do
nong chay 70°C, nhiét do phan huy 320°C, do pH-4
4], [5].

- Na,B,0,.10H,0: Na,B,0,.10H,O 1a chat mau
trang dang tinh thé, khoi luong phan tir 382, ty trong
1,55, lugng tan trong nuoc o 20°C- 3,75 g/100 g H.0,

do pH-9,3 [5].

- Chat chong chay UP {H,PO, 1 mol; uré 1,5
mol}): UP la chat chong chay duoc tao ra khi cho
H.PO, tac dung v6i uré. UP trong suét mau hanh
vang, ham luong kho 55-65%, do pH 6,57, ty trong
1,21-1,25 g.ml’, kha nang hoan tan trong nuéc & 20°C
321 g/100g H,O, do nhot 80-100 Pa.s (¢ 20°C), thoi
gian bao quan 6 thang (3], [5].

- Na,HPO,12H,0: Na,HPO,12H,0 Ii chit mau
trang dang tinh thé, kha nang hoa tan trong nuoc ¢
20°C 1a 6,3 g/100 g nudce, & 100°C hau nhu tan hét
[5].

- (NH),HPO, (NH,),HPO, la chat mau trang
dang tinh thé, kha nang hoa tan trong nuoc ¢ 20"C la
6,3 g/100 g nuoc, o 70°C la 106 g/100 g nuoe [5].

2.2. Phuong phap thi nghiém
22 1. Qua trinh tao van dam cham chay

Qua trinh cong nghé tao van dam cham chay
theo so do ¢ hinh 1.

Quy trinh cong nghé tao van dam cham chay vé
co ban giong quy trinh cong nghé tao van dam thong
dung. Piém khac nhau chinh la phuong phap dua
chat chong chay vao trong van dam. Trong thi
nghiém tao van dam, chung t6i tron chat chong chay
cung keo dan. Hon hop keo dan va chat chong chay
duoc dua vao chi lop mat van dam va cho vao toan bo
van dam.

Cac don pha ché chat chong chay dung trong
nghién ciru nhur sau:
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Don 1: Na,B,0,10H,0 50%, H;.BO, 50%} [6].

Pon 2: (Na,HPO,12H,0 55% (NH,),HPO,
10%}[10].

Pon 3: {H.PO, 1 mol, uré 1,5 mol} [11].

Pon pha ché chat chong chay 1 va 2 duoc hoa
tan trong nuoc ¢ nhiét dé 50°C thanh dung dich co
nong d6 50%. Sau khi chat chong chay hoa tan hét
trong nuéc, ta hoa tron cung keo dan. Pon pha ché 3
c6 thé hoa tan truc tiép cung keo dan. Luong chat
chong chay cho vao keo dan la 10% (so voi luong
keo). Trong qua trinh trén cac chéat chong chay cung
keo dan can chu y khuay déu dé tranh hién tuong
von cuc. Trong qué trinh phun trén keo vao dam,
thiing chitra keo ciing duoc khudy lién tuc dé tranh
ling dong va von cuc. Co thé giam bot do nhot cua
hon hop keo bang cach nang nhiét do dung dich 1én
30-40°C.

Cac thong so ky thuat cta van dam truoc khi ép:
do am dam trudce khi tron keo (1op mat 4-6%, lop 161 3-
5%), d6 am tham sau trén keo 15%, do am van dam
sau khi ép 10%, do pH sau tron keo (I6p mat 6,5, lop
16i 5,5) [2]. Cac thong so ky thuat cua van dam cham
chay: chiéu day 16 mm, khoi luong thé tich 0,7
g/cm®, ty 1é két cau 1:3:1, cac chi tiéu tinh chat co,
vat Iy dap tmg yéu cau cua van dam cap II dang cho
d6 moc va xay dung. Cac thong so ché do ép: nhiét
do ép 160°C, ap suat ép 2,2 MPa, thoi gian ép 0,4
phut/mm [3].

222 Kiém tra ket qua thi nghiém

Chat luong cua keo dan duoc kiém tra theo tiéu
chuan GB/T4897-77 [7].

Do pH cta keo dan, chat chong chay, dung dich
parafin va hon hop cac chat duoc do bang may do do
pH (HI 9224 Microprocesser printing pH meter). Do
chinh xac cua may do do pH 1a 0,1. P6 nhot cua keo
dan duoc do bang may do do nhot (Rion Viscoteter
VT-04). D6 bén lién két mang keo nham danh gia su
anh huong cua chat chong chay dén kha nang lién
két clia mang Keo va cac thanh phan khac trong van
dam. Do bén lién két mang kiém tra theo tiéu chuin
GB/T 14074.10-93. Thiét bi kiém tra 1a may thu tinh
chat co ly AMSLE 5 tan 11/2612 cta Truomg Pai hoc
Lam nghiép. Thoi gian gel hoa cua keo dan kiém tra
theo tiéu chuan GB/T 14074.10-93 [4].

Van dam cham chay sau khi ép duoc dé on dinh
48 h, sau do duoc say den do am 12% (may do dé am
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W= ac cua
Wagner L606 Moisture Meter). Do '—1]““1_"'1}: i
may 1a 0,1%. Cac mau duogc cat theo €ac He
kiém tra dong hoc.

Kha nang chong chay cua varn dﬂf“ (ty l:? ton that
khoi lirong van dam) kiém tra theo heu CFUT-ASII,M,,
E69-50. Thiét bi kiém tra la phuong phap "0ng iua
171, 11

Téc do thay déi khéi lugng mau thf theo nhiét
d6 va su thay déi nhiét do bén trong mau thur k*iém
tra theo tieu chudn ISO871 va ASTM D192. Thiét bi
kiém tra 1a phuong phap “6ng lira” va “hop gom” [8],
[10], [9].

Sir thay d6i khoi luong mau thir theo nhiét do
duoc do bing can dien tad (OHAUS Precision
standard). P6 chinh xac cua can dién fur la 0,01 g.
Khaoi luong mau lon nhat c6 thé do duoc 1a 2.000 g.

Sir thay déi nhiét do bén trong mau thir do bang
may do nhiét do (Sense Tech Meter 150). Pac tinh
ky thuat ctia may do nhiét do nay nhu sau: dai do 0-
1700°C, do phan giai 1°C, do chinh 0,1°C.

Hé s6 dan nhiét ctia van dam ¢ cac nhiét do khac
nhau duoc xac dinh tai Bo moén Nhiét — Lanh,
Truong Pai hoec Bach khoa Ha Noi. Phuong phap xac
dinh hé s6 dan nhiét nhu sau:

Van dam duoc say dén do am 12% (may do doé
am Wagner L606 Moisture Meter). D6 chinh xac cua
may 1a 0,1%. Cac mau van dam duoc do khoi luong
thé tich va hé so dan nhiét (trong khoang nhiét do
34,9-90°C). Kich thudc mau van dam la: 150 x 150 x
16 mm.

Thoi gian bén lira, chay co ngon lira va chay co
khoi ctia van dam kiém tra theo tiéu chuan JIS Z2120.
Thiét bi kiém tra la phurong phap “6ng lira” [10], [12].

3. KET QUA THI NGHIEM
3.1. Mot s6 chi tiéu k¢ thuat ctia hén hop keo

Dé dam bao chat luong van dam, tién hanh kiém
tra mot so chi tiéu chat luong cia hén hop keo dén,
chat chéng chay, chat chéng am. Cac chij tiéu kiém
tra la do pH, thoi gian gel hoa, kha nang hoa tan, do
bén liéen két mang keo. Két qua duoc trinh bay o
bang 1.

Két qua kiém tra kha nang hoa tan chat chong
chay trong nuoc cho thay don chong chay 3 co6 thé
tan trong nudc vo han. Pon 3 c6 thé phy he thang
vao dung dich keo ma khong can dung nurée hoa tan
truoc. Pon 2 chat chong chay kho tan hom. Don 2 khi
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pha ché cin nang nhiét d6 hon hop lén 40°C. Pon 1
khi don 1é thi Na,B,0,.10H,0 va H;BO; déu tan kém
trong nuée, nhumg khi hon hop kha nang tan tot hon.
Vi thé, trong quy trinh sdy dam can tinh toan dén
luong nuoc ding dé pha ché chat chong chay.

Bang 1. Mot s chi tiéu ky thuat cia hon hop keo

Chi tiéu chat luong
i Po Thoi gm f}l;t bf:n lien
oH gel hoa |két mang keo
(s) (KG/em?)
Poi chimg
7.1 67 18,1
(0)

1 5,1 41 15,0

2 5,6 50 16,9

3 5,8 55 17,8

Cac két qua & bang 1 cho thay: D6 pH cua dung
dich khi hoa tron déu khong dam bao yéu cau khi
tron dam (pH cua hon hop keo trude khi tron dam

lop mat la 6,5, lop 16i 5,5) [3]. Pon pha ché chat
cl'_nfing chay 1 anh huéng nhiéu nhat dén do pH cua
hon hop keo, tiép theo la don 2 va don 3. Nhu vay,
sé anh huong rat lom dén do bén lién két bén trong
van dam, do keo sé dong ran qua nhanh. Do thoi
gian déng ran nhanh, mang keo sé bi gion, chat
luong dan dinh khéng dam bao. Piéu nay cing
duoc ly giai & két qua do do bén lién két mang keo,
chi c6 don 3 dat chat luong dan dinh gan tiép can
tiéu chuan. Déi véi cac don khac do bén déu thap
hon so voi yéu cau.

Vi vay, khi tao van dam cham chay theo phuong
phap tron chat chong chay cung keo dan, can tién
hanh kiém tra va diéu chinh do pH cta hén hop.

3.2. Van tdc thay déi ty 1& ton that khéi luong
mau thir

Van toc thay doi ty 1é ton that khéi luong mau
thir theo nhiét dé duoc ghi lai o bang 2.

Bing 2. TV lé tén that khdi luong mau thir khi nhiét 49 thay déi

Ki hieu Ty 1é ton that khoi luong (%)
‘ 100°C 200°C 300°C 400°C 500°C 600°C
1.0 6,067 8,633 14,200 28,800 39,800 42,100
L1 5,900 6,700 7,900 14,900 22,600 24,300
2.1 6,000 6,200 7,703 13,100 21,600 23,400
3.1 6,400 6,900 8,102 17,200 24,800 26,700
1.2 6,100 7,200 8,423 16,800 25,900 27,900
2.2 6000 7,000 8,100 14,300 23,600 25,600
3.2 6,100 7,500 9,200 19,700 29,700 31,200

Ghi chii- 1.0 li mau van dam thong dung. 1.1, 2.1, 3.1 la cac mdu van dam cho chat chong chay vao toan
bo vin. 1.2, 2.2, 3.2, I mau van dam cho chat chong chay vao lop mat.

Tir cac s6 lieu & bang 2, ta co thé lap duoc cac
phuong trinh tuong quan biéu dién quan hé giua
nhiét do thir va ty 1é ton that khoi luong nhur sau:

Y, , = 21,667 + 0,237x — 1,0x10%x* - 9,2x107%° (1)
Y, = 15,167 + 0,135% - 5,1x10"x* - 4,4x107x’ (2)
Y,,= 15,028 + 0,129x — 4,7x10"x* - 3,9x107x* (3)
Y, = 18,064 + 0,170x - 6,4x10*x*~ 5,6x107x" (4)
Y,, = 16,969 + 0,158x — 6,0x10"x* - 5,1x107x* (5)
Y,,= 15,033 + 0,129x - 4,86x10*x*— 4,0x107x* (6)
Y.,= 19,367 + 0,195x - 7,6x10*x*~ 6,7x107%* (7)

Trong do: Y, - tv 1é ton that khoi lirong cia van
dam thong dung (%); Y,,, Y., Ya - tv 1€ tén that khoi
lrong cua van dam tur cac cong thuce pha ché chong
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chay 1, 2, 3 khi cho chat chong chay vao toan b van
dam (%): Yy Yos, Yso- ty 1& ton that khoi luong cua
van dam tir cac cong thie pha ché 1, 2, 3 khi cho chat
chong chay vao lop mat (%); x- nhiét do bén trong
mau thu (°C).

Két qua nay cho thay, khi nhiét do tang len
100 - 500°C, ty 1é ton that luong mau thir luon tang
lén. Trong khoang nhiét do 100 - 300°C, khi nhiét
do tang 1én gia tri Y ctia cac phuong trinh thay doi
rat it.

3.3. Sur thay d6i nhiét do bén trong mau thir theo
thoi gian

Su thay doi nhiét do bén trong mau thu theo thoi
gian dot chay méau duoc ghi lai & bang 3.
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Bang 3. Su thay déi nhiét do bén trong miu thir °C) s e

Thoi gian Nhiét do bén trong mau thir (°C) | TErER
(phut) CT10 | Cril | cri2 | Cr21 | cr22 | crsa: | CI3
10 127 100 120 9% 112 113 _| 12
20 230 185 192 161 176 206 | 2ol
30 384 330 346 310 320 367 | 382
40 658 600 623 591 611 621 | 631

Ghi chi: CT 1.1, CT 2.1, CT 3.1 I4 loai van dim cho chat chéng chay véo toan bo van. CT 1.2, EF 2.8 T

3.2 Id loai vin diam cho chat chéng chay vao 1op ngodi. CT 1.0 14 loai van diam khong xu Iy ¢h ong chay (van

dam doi chung).

Cac phuong trinh tuong quan biéu thi quan hé
giira nhiét do bén trong mau thir (Y) va thoi gian dot
chay mau (x) qua xtir ly nhur sau:

Y,,= 88,75 - 1,11x + 0,30x (14)

Qua cac phuong trinh trén co thé ﬂ}ﬁy, khi thoi
gian tang lén thi nhiét d6 bén trong mau thir cung

B

14 L e

Y,o=126,75 - 3,91x + 0,43x° (8) tang lén. L
Y, =123,75-6,67x + 0,46x" 9) 3.4. Hé s6 din nhiét ctia van dam .
Y, = 160,75 - 8,99x + 0,51x* (10) Két qua xac dinh hé s6 dan nhiét cia van dam

Y, = 150,00 - 10,66x + 0,54x" (11) thong dung va van dam cham chay dugc ghi lai ¢
Y,,= 178,25 - 11,96x + 0,56x’ (12) bangs i
Y, = 106,75 - 3,27x + 0,40%x* (13)

Bang 4. Hé sd dan nhiét ctia van dam & cac nhiét dé khéc nhau

Ghi chi: 1.0 la mau van dam thong dung, 3.1 la van dam khi cho chat chong chay toan bo van.

Qua xtr ly s0 liéu vé quan hé gira nhiét do va hée
so0 dan nhiét cta cac loai van dam thu duoc cac
phuong trinh trong quan sau:

Y,=111.10% + 0,186 (15)

Y, =3,94.10"% + 0,206 (16)

Trong cong thie trén: Y,, Y, la cac phuong trinh
trong quan bieu thi quan hé gitra hé so6 dan nhiét (Y)
va nhiét do (x) cua loai van dam thong dung va van
dam cham chay.

3.5. Thaéi gian bén Itra ctia van dam

Thoi gian bén Ira cua van dam & cac ty lé chat
chong chay, ty lé dung dich parafin duoc ghi & bang
5. Trong bang 5: Cac ki hiéu 1.1, 2.1, 3.1 14 cac loai
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van dam cho chat chong chay vao toan bo van. Céc ki
hiéu 1.2, 2.2, 3.2 1a cac loai van dam cho chat chéng
chay vao lop mat. Cac ki hieu C,, C, C,, C.,, Colaty
lé cac chat chong chay (15, 5, 10, 20, 2%). Cac ki hiéu
P, P, Py, Py, Py laty l& chit chong 2am (1.5, 0,5, 1,0,
2,0, 0,2%). Thoi gian bén lira cia van dam thong dung
la 24 giay.

Cac phuong trinh twong quan bidy diéq quan he¢
giita ty lé chat chong chay (x), ty e dung dich
parafin (x,) va thoi gian bén ltra (1,) nhy sau: |

Targ= 98,0 + 12,08X, + 1,13X,* - 3 38x%, _ 0.5X.X, +
1,47X,2 (17) S

Tﬁl.3= 43,96 + 11,59}{1 + 4,23}{‘” -— H."IH:“::H

- 0,5X.X,
+2,03X.2 (18) oK X,

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 7/2016

Loai Nhiet do Hé so dan nhiet (W/m".K) B
mau ("C) Mau 1 Mau 2 Mau 3 Mau 4 Mau 5 TB =
36,8 0,226 0,228 0,220 0,218 0,223 0,223 =
46,5 0,236 0,243 0,244 0,230 0,256 0,241 -
31 62,3 0,261 0,255 0,253 0,262 0,254 0,257 -
73,6 0,271 0,270 0,261 0,263 0,275 0,268 -
85,5 0,282 0,273 0,275 0,281 0,284 0,279 =
34,9 0,213 0,223 0,217 0,224 0,218 0,219
46,7 0,230 0,224 0,220 0,228 0,288 0,226
1.0 52,5 0,231 0,225 0,226 0,229 0,224 0,227
79,3 0,241 0,239 0,234 0,235 0,267 0,237
88,0 0,238 0,236 0,244 0,243 0,248 0,241




Tho1= 60,01 + 13,51X, + 2,96X," - 3,61X, — 0,25X,X,
+ 1,042 (19)
Typo= 48,97 + 11,64, + 248X, - 2,78X, + 171X’

KHOA HOC CONG NGHE

_________—_._———_._——-——___'—_—_-——_

——

Tﬂfi.l = 42!94 + 14.{}9‘:{1 = 6,?3?’:]: = 3. L.‘(_;- — 0,75XIX13

+ 3 ,.4 2}{.22

(21)

Tazz = 37,92 + 11,89X, + 282X, - 27X, + 1,8X,°

(20) (22)
Bang 5. Thoi gian bén lira cta van dam (gidy)

Ki Thoi gian bén lira cua van dam (giay)
hidy C. C C, C. Cia Ca Co G, G,
' 5 P, E: E Py Py P P,
1.1 70 46 76 50 80 44 55 67 58
2.1 75 50 80 54 86 46 57 71 60
3.1 66 39 70 40 75 36 42 56 43
1.2 60 38 65 40 68 36 43 52 44
2.2 63 40 67 44 70 37 A7 57 49
3.2 54 30 57 33 59 26 35 46 38

3.6. Thoi gian chay cé ngon lira ctia van dam

Thoi gian chay c6 ngon |

ua cua van dam cham

chay & cac ty lé chat chong chay, ty lé dung dich
parafin duoc ghi o bang 6.

Béang 6. Thoi gian chay c6 ngon lira clia van dam (giay)

Ki Thoi gian chay c6 ngon ltra cua van dam (giay)

hiéu C. C. C. C C.a Cia Cy Cy Co
| P, P, P P : P, Po B P,
1.1 23 46 21 40 20 49 38 24 25
2.1 21 40 18 33 17 47 27 22 23
3.1 35 53 31 50 29 56 46 39 42
1.2 36 56 34 52 31 58 49 36 38
2.2 32 54 30 51 28 56 48 34 35
3.2 41 58 38 53 37 62 50 49 46

Ghi chi: 1.1 2.1, 3.1 I4 cdc loai van dam cho chat chong chdy vio ca lop mat va lop loi. 1.2, 2.2, 5.2 la cac
loai van diam cho chat chong chay vdo lop mat. C., C, Gy, C.o Co la ty I6 cac chat chong chay (15, 5, 10, 20,
2%). P, P, P, P.,, P, Ity I¢ cdc dung dich parafin (1,5, 0,5, 1,0, 2,0, 0.2%). Thoi gian chay co ngon lua cua van
dam théong dung la 120 gidy.

Cac phuong trinh tuong quan biéu dién quan hé
gita ty lé chat chong chay (x;), ty lé dung dich
parafin (x,) va thoi gian chay co ngon ltra (1) nhu

Sdlll

5= 25,01 — 10,42X, + 4,73X,%+3,48X, — 1,0X,X, +
2,94X,% (23)

Ta12= 37,97 — 9,57X, + 3,56X,2 + 3,05X, — 0,5X,X,, +
2,54X.2 (24)

Tuoy= 23,01 - 9,6X, + 4,49X,% + 2,15X, — 1,0X,X, +
067X, (25)

Béng 7. Thoi gian chay am i clia van dam (giay)

Tpos = 34,99 - 10.38}(] = 3,62}(32 + 3,04};2 e {},25
Xlx::{ + 3,03}:32
Tga1= 42,“1 e 9,4:"—1-_X1 * (},18}{]2 + 2,12}{3 - O,ZSXIXE
+0,18X,° (27)
Tpzo= ‘1‘6,{]3 - 8,4E‘X1 + 1,56:([2 + E*O?X_,_'- — 0,5X1X2 - =
0,29X.° (28)

3.7. Théi gian chay am i ciia van dam

Thoi gian chay am i cua cac loai van dam duoc
ohi ¢ bang 7.
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Ki Thoi gian chay am i cua van dam (giay)
hléu C' C C* C CJJ. C.u Cr} Cn C:n |
‘ E, P, P . P} Pi P P By, |
L1 41 53 38 52 34 56 50 15 18
21 | 31 16 28 42 25 50 39 3 | 36
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Ghi chu: 1.1, 2.1, 3.1 1 cac loai van dam cho chat chdng chay vao toan bo van dam. 1.2, 2.2,

J—
3.1 21 35 20 32 18 41 28 La-ﬁ-‘-‘———
1.2 48 61 46 58 42 65 56 o4 |- D
2.2 44 58 40 55 38 61 53 48 29
3.2 27 42 25 37 21 45 33 29 31

3.2 la cac loai

van dam cho chét chéng chay vao 16p mat. C,, C, Cy, C.q, Cq la ty 1é cac chit chéng chay (15, 9, 10, 20, 2%).
P, P, Py P P, li ty I¢ céc dung dich parafin (1,5, 0.5, 1,0, 2,0, 0,2%). Thoi gian chdy co ngon lua cua var

dam thong dung /a 80 giay.

Cac phuong trinh trong quan biéu dién quan hé
gitra ty 1é chat chong chay (x;), ty lé dung dich
parafin (x,) va thoi gian chay am i (to) nhu sau:

Tc11s 48,0 — 7,17}:1 — 1,59}(12 +1,39X2 + 0,5X1X2 —
0,31X,%2 (29)

Tc1o= 53,01 - 7,22}:1 =
- O,IBXEE (30)

Tcg_ 1~ 36,0 — B,UBXI =
31

Tc22= 50,03 = 7,?2X1 — 0.45}{12 + 1,76}{2 -+ 0,25 X]XE
(32)

1,63]1(12 + 1,51X2 = U,25X1X2

0,76X,% + 1,94, - 0,25X,X,

Tesa = 24102 - 7134Xl_ 2:54X]2 + 1,39X2 = 0,5}{11{2 +
016}{22 (33)

Teas= 30,97 — 7,65X, - 1,22X %+ 1,6X, - 0,75X, X, +
0,21X,* (34)

Cac s liéu ¢ cac bang 2 dén 7 cho thay:

- Muc do ton that khoi luong theo nhiét do cua
van dam thong dung (ki hieéu 1.0) thay doi rat nhanh
khi nhiét do thay doi (toc do tang nhiét do trén bé
mat mau la V__=50"C). Pa6i voi cac loai van dam
cham chay khi nhiét do tang lén, mac d6 ton that
khoi lwong cing ting. Nhung & giai doan nhiét do
thap (<300°C), muc do ton that khoi luong hau nhu
khong dang ké.

- Dai véi van dam duoc cho chat chéng chay vao
lop mat ty 1é ton that khoi luong tang nhanh hon so
voi loai van dam dugc cho chat chéng chay vao ca hai
lop. Doi voi loai van dam cho chat chéng chay vao
l6p mat van toc ton that khaoi luong nhanh hon so véi
loai van dam duogc cho chat chong chay vao toan bo
van dam. S¢ di nhu vay 1a do lop mat van dam rat
mong, no sé nhanh chong sé bi nhiét “virot qua” khi
dot chay mau thir. Lop phia trong van dam khong c6
kha nang ngan chan chay, khi tiép xic nhiét se
nhanh chong “boc chay”. Vi vay, van toc thay dai
khéi luong tang nhanh khi nhiét do tang lén.

- Khi dot chay cac loai mau thir trong “ong lira”

va khi thoi gian tang 1én thi nhiét do bén trong mau
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thir tang 1én. O giai doan thoi gian < 30 phut thi nhit
do tang cham. Tmng khoang thoi gian 10-30 phut
nhiét do trong long mau thir c6 tang, nhung tang rat
cham. Tuy nhién, khi thoi gian 16n hon 30 phat thi
nhiét do trong long miu ting rat nhanh. Nhiét do
trong mau van dam duoc tao ra tir don pha ché chat
chong chay 2 tang rit cham, sau do 1a don pha ché
chat chéng chay 1 va 3. Piéu d6 ching to kha nang
dan nhiét ctia don pha ché chat chong chay thir 2 la
thap nhat. Nhiét dé bén trong mau ctia van dam cho
chét chéng chay vao l6p ngoai ting rat nhanh so voi
loai van dam cho chat chong chay vao toan bd van.
Nhiét do trong long mau thir ting 1én phu thuéc vao su
truyén dan nhiét va toa nhiét ctia van dam cham chay.

- Can ctr vao tiéu chuan vat liéu ta thay: tat ca cac
loai van dam (van dam thong dung va van dam cham
chay) déu 14 cac vat lieu cach nhiét (cac gia tri hé so
dan nhiét A déu nhé hon 0,23 W/m.’C & nhiét do
20"C). Van dam cham chay c6 kha nang cach nhiét
hon van dam thong dung (c6 ciing khoi luwong thé
tich va cac thong s6 cong nghé ép va cac thong so ky
thuat khac).

- Kha nang dan nhiét cua van dam cham chay
nho hon so véi van dam théng dung. Hay noéi mot
cach khac, nhiét luong truyén vao trong van dam
cham chay trong moét don vi thoi gian, cham hon
nhiét luong truyén vao trong van dam thong dung.
Khi nhiét do tang lén, hé s6 dan nhiét ting lén. Qua
két qua thi nghiém do dém duroc va qua xir Iy ching
toi thay toc do tang hé s6 dan nhiét theo nhiét do co
thé duoc coi la tuyén tinh.

- O nhiét d6 thdp (35°C), hé s6 dan nhiét cia van
dam thong dung (A = 0,221 W/m.ds) va hé s6 dan
nhiét cua van dam cham chay (A = 0,219 W/m. do)
chénh léch nhau khong dang ké. Tyy nhién, khi
nhiét do cang tang lén thi sir chenh lach va hé s6 dan
nhiét nay lai cang nhiéu. Téc do tang e s0 dan nhiét
cta van dam cham chay duoc tao ra 1 g
chay 3 nho hon toc d6 tang 1én sé d3
dam thong dung.

on chong
dl ﬂ]"llLl’ CUH van
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- Khi nhiét do tang lén hé s6 dan nhiét cla van
dam cang tang lén va tang cang nhanh khi thé tich
khoang réng cta van dam cang lom. Thé tich cac
khoang réng bén trong van dam phu thudc rat nhiéu
vao khoi luong thé tich van dam. Két qua do dém veé
khoi luong thé tich ctia cac loai van dam cho thay:
giita cac tim van dam co su chénh léch vé khoi luong
thé tich, Pay cing la mét nguyén nhan lam cho hé so
dan nhiét ctia van dam thay doi.

- Van dam théng dung c6 thoi gian bén ltra ngan
hon, thoi gian chay c¢6 ngon ltra va chay am i dai hon
so voi van dam cham chay co cung diéu kién ve ty lé
dung dich parafin va cac thong so cong nghe khac.
Thoi gian bén lira cta cac loai van dam cham chay
xép theo thir tu, don pha ché 2 > don pha ché 1 > don
pha ché 3 trong diéu kién c6 cung ty 1é dung dich
parafin va cac thong so cong nghé khac. Thoi gian
chay c6 ngon ltra va chay am i cua cac loai van dam
cham chay xép theo thir tu: don pha ché 3 > don pha
ché 1 > don pha ché 2. Ty 1é chat chong chay tang
lén, thor gian bén ltra cua van dam cham chay tang
len. Thoi gian bén Iira ctia cac loai van dam khi cho
chat chéng chay vao toan bé van cao hon nhiéu so
voi van dam cho chat chong chay vao lop mat. Thoi
gian chay co ngon lia va chay am i cua van dam khi
cho chat chéng chay vao toan bo van thap hon nhiéu
so voi van dam cho chat chong chay vao 16p mat.

- Péi voi cac loai van dam cham chay co cung ty
lé chat chéng chay, khi ty le chat chong am trong
van dam tang lén thi thoi gian bén Itra cua van dam
ngan lai, nhung thoi gian chay co ngon lua va chay
am 1 cua van dam lai tang lén.

4. KET LUAN

- Van dam duoc tao ra tir 3 don pha ché chat
chong chay cho phép dat chat luong tot phu hop voi
titu chuan van dam cap II dung cho do maéc va xay
dung. Trong 3 don pha ché chat chong chay, don thu
ba phu hop nhat voi diéu kién san xuat cua chung ta.
Don nay c6 kha nang tan trong nuoc rat tot, anh
huomg rat it dén do bén lién két cua van, khong gay
kho khan cho cong nghé tao van dam, kha nang
chong chay van dap (mg yéu cau.

- Theo két qua nghién cuu cong nghé san xuat
van dam cham chay hoan toan ¢6 thé ap dung duoc
vao thue té san xuat voi nhimg trang thiét bi dung

trong san xuat cac loai van dam thong dung hién
nay,
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- Doi voi van dam cho chat chéng chay vao 1op
mat ty 1é ton that khéi luong tang nhanh hon loai van
dam cho chat chong chay vao ca hai lép. Loai van
dam cho chat chong chay vao 16p mat ¢6 van téc tén
that khoi luong nhanh hon so véi loai van dam cho
chat chong chay vao toan bé van dam. Kha nang
chong chay cua van dam cham chay thay déi o khi
nhiét do thay ddi. Mire do thay déi ty 1& ton that khoi
luong cua cac loai van dam duoc xép theo thit tu sau:
van dam thong dung > van dam tir don 3 > van dam
tir don 1 > van dam tir don 2.

- Kha nang dan nhiét cua van dam cham chay
nho hon so voi van dam thong dung. Khi nhiét dé
tang 1én, hé so dan nhiét ting lén.

- Van dam thong dung c6 thoi gian bén lira ngan
hon, thoi gian chay ¢6 ngon Itra va chay am 1 dai hon
so voi van dam cham chay co cung diéu kién vé ty lé
dung dich parafin va cac thong so céng nghé khac.
Thoi gian bén lhtta cua cac loai van dam cham chay
duoc xép theo thir tu: don pha ché 2 > don pha ché 1
> don pha ché 3 trong diéu kién c6 cung ty 1é dung
dich parafin va cac thong so cong nghé khac. Thoi
gian chay co ngon ltra va chay am 1 cua cac loai van
dam cham chay duoc xép theo thu tu: don pha ché 3
> don pha ché 1 > don pha ché 2. Thoi gian bén Ira
ctia cac loai van dam khi cho chat chong chay vao
toan bo van cao hon nhiéu so voi van dam cho chat
chong chay vao lop mat. Thoi gian chay ¢6 ngon lia
va chay am i cua van dam khi cho chat chong chay
vao toan bo van thap hon nhiéu so voi van dam cho
chat chong chay vao lop mat.
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FIRE RESISTANT EFFECTIVENESS ON VARIOUS MIXING FORMULAS OF FIRE RETARDANTS USED
IN PARTICLEBOARD

Tran Van Chu, Ly Tuan Truong

Summary

The purpose of this research is to evaluate the effectiveness of the particleboards which are manufactured
by using wood particles of Styrax (Styrax fonkynensis Pirre) and three mixing formulae of the fire
retardants with two methods for applying those on only the surface layers and full three layers of
particleboards. Thereby, the suitable mixing formula of the fire retardants for conditions of technology and
production in Vietnam is found. The fire retardants are dissolved in company with the glue and spayed on
wood chips to produce the fire-retardant particleboards. The research results showed: Three mixing
formulae of the fire retardants applied on only surface layers and all entire layers are obtained fire-retardant
particleboards which meet the basic requirements of particleboard used in construction and furniture.
Those requirements include: good fire-resistance, little effect on the strength and durability of products,
using methods for mixing with glue and spraying on wood chips easily, less toxicity, reasonable price, etc.
In the three mixing formulae which were examined, the third formula is the most suitable for
manufacturing conditions of particleboard in Vietnam. Fire retardants which are used only on surface layers
give products with low cost, rate of weight of particleboards still in permitted limits. However, time of
catching fire, flame spread, and smolder of this type of particleboards has not met requirements of the
standard. Particleboards, in which the fire retardants were applied on all entire layers, possess low rate of
mass loss, and the indexes of thermal conductivity, time of catching, flaming and smoking fire of those meet
the standard’s requirements. According to research results, fire-retardant particleboard technology can be
applied entirely in actual production with the equipments used in manufacturing the types of common
particleboard nowadays. Fire resistibility of fire-retardant particleboard changes clearly as the temperature
changes. The changing degree of weight loss rate of various fire-retardant particleboard types are classified
decreasingly as following order: standard particleboard, particleboard using mixing formula 3, 1, 2.
Keywords: Heatconducting coefficient, loss weight rate, temperature change in sample, time to spread fire,
time to flame, time of smoulder:
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